














A 


D Inc h Va - tor 


Designed and Built 


for U.S. Air Force 


The instrument is equipped 
with a precise sidereal drive, 
clamps and slow motions in 
right ascension and decli- 
nation and circles with 
verniers for right ascension, 
declination and the hour 


angle. 


6592 HAMILTON AVENUE e PITTSBURGH 6, PA. 





CHARLES A. FEDERER, JR., Editor 


“IAD COWD JosepH AsiuBrook, Technical Editor 
TEEESCOPE 

Copyright, 1956, 

EDITORIAL ADVISORY BOARD: Clement S. Brainin, Amateur Astronomers Associa- 

tion, New York: Edward A. Halbach, Milwaukee Astronomical Society; Donald H 

Menzel, Harvard College Observatory; Paul W. Mernll, Mount Wilson and Palomar 

Observatories (retired): Charles H]. Smiley, Ladd Observatory; Percy W. Witherell, 
Bond Astronomical Club 


by Sky PuBLISHING CorPoRATION 


Vol. XV, No. 10 AUGUST, 1956 


CONTENTS 


COVER: In this turret at Sacramento Peak Observatory, two of the world's most 
effective telescopes for solar research operate under the transparent skies of 
New Mexico. They are a 16-inch coronagraph and a 15-inch chromospheric 
telescope, both mounted on the same 26-foot-long spar. The room covered 
by the turret is 50 feet in diameter; the view here is from the south. Wings 
to the east Sacramento Peak Observatory-Air 


Force photograph 


west contain laboratories 
See page 436.) 


and 


435 
436 


VENUS AS A RADIO SOURCE 
THE SACRAMENTO PEAK OBSERVATORY — John W. Evans 


JAPANESE OBSERVATIONS OF A MAJOR CHANGE 
ON MARS — Tsuneo Saheki 


A COMPLEX PERSEID METEOR SPECTRUM 
— Peter M. Millman 


ELEMENT FORMATION IN STARS — !| — Otto Struve 


442 


445 
449 


AMATEUR ASTRONOMERS 


ASTRONOMICAL SCRAPBOOK 
Surveying the Moon 
BOOKS AND THE SKY 

Temperature, It 


Science and Industry 


Measurement and Control in 
Volume II 


Electronics 


GLEANINGS FOR ATM's 


Notes on Basic Optics xx 


NEWS NOTES Dorrit Hoffleit 


OBSERVER'S PAGE 
A Travel Guide for Amateur Observers of Mars 


455 


PLANETARIUM NOTES 
STARS FOR AUGUST 474 


FEATURE PICTURE: The northeastern portion of the moon as a waning 
ld, from a photograph made with the Lick 36-inch re- 
2 1938, by J. H. Moore and J. F. Chappell. Lick Ob- 


servatory photograph 453 


crescent, 24.3 days 
fractor on Ausust 


College 
Mass 


$13.00 for 


Harvard 


TELESCOPE 
Boston, 


Cambridge 38, 


SKY AND 


is published monthly bv Sky Publishing Corporation, 
Observatory, 60 Garden St.. 3 


Mass. Second-class mail privileges authorized at 
Subscriptions: $5.00 per year in the United States and possessions; $9.00 for two years; 
three years. Add $1.00 per year for Canada, Mexico, and all countries of the Pan American Postal Union 
making the total subscription $6.00 for one year; $11.00 for two years; $16.00 for three years. Add $2.0/ 
per year for all other foreign countries, making the total subscription $7.00 for one year; $13.00 for twe 
$19.00 for three years. Canadian and foreign remittances should be made in United States cur 


years; 
Single copy 50 cents. Back numbers, as available, 50 cents each 


rency 

All 
new addresses 
mailing address 
manager, Nancy R 

Editorial and advertising offices Harvard College Observatory, Cambridge 38, Mass. Advertising 
manager, Henry M. Corrado. Unsolicited articles and pictures are welcome, bearing adequate return 
age, but we cannot guarantee prompt editorial attention, nor are we responsible for the return of unsolicited 
material. Photographs should be glossy prints, minimum size 4 by 5 inches 


The principal articles are indexed in THe Reapers’ GuIpe To PERIODICA! 


notices of change of address must be sent one month in advance and accompanied by old and 
When sending your renewal order, or writing in regard to your subscription, your current 
must be given. Please return our bill form with your renewal payment. Circulation 
Bolton ‘ 


post 


LITERATURE. 





Venus as a Radio Source 


ADIO noise originating on the planet 
Venus has been detected by astroneo 
mers working independently at Ohio State 
University Naval Liab 


oratory, Washington, D. ¢ thus 


and the Research 
Venus 
becomes the second planet to be observed 
at radio wave leneths, only a vear alter 
the first such observations of Jupiter (8 
and Tele scope, 24 
1956, Venus 


two 


June and 


1955 page 
I he 


pe rhain to 


? 


page 358) 


ob 


June, 
servations, however, lis 
tinct. phenomena. 

At the Naval 
radiation from Venus 
3.15 


peatedly since May 


Research = Laboratory 


at a wave leneth ol 


has been recorded — re 
2, 1956, with the 50 
H. Maver, R 
McCullough 
compari 


thre 


centimeters 


foot radio telescope, bv ¢ 
M. Sloanaker, and 1. P 
The observations consisted of 


SOT, second ol 


made 30 times per 
Venus with 
On May 


collected) by 


that ol 
the 


radio brightness of 


the Yn, 


background = sky 


power from Venus the an 


tenna was near the lower limit of detecta 
bility, but during the following weeks it 
consistent with 


increased steadily, at a rate 


the growing angular diameter of Venus 
as it approached the earth. 

The significance of the Washington ob 
Venus, like 
anv relatively cool body absorbing radia 
the 


enerey, 


servations Is straightforward 


tion from hot sun, will re-emiait it as 


thermal mainly im the infrared 


but also to a lesser amount at radio. tre 


quencies. Infrared measurements of this 


emission from Venus were first made over 
0 vears ago, and it is now being detected 
The 


Venus at 3.15 centimeters corresponds to 
-o0) 


by radio techniques brightness o 


a source temperature in excess of 
absolute, according to a tentative estimate 
NRL They 


stress, however, that this temperature can 
the 


by the radio astronomers 


not be assigned to the surlace ol 


planet without additional information 


radio noise 


HHT) 


The fluctuating bursts of 
(Continued on page 








Radio noise from Venus is shown by 
this 13-hour portion of a record ob- 
tained by John D. Kraus, on May 23, 
1956. The sharp bursts last about one 
second or less. Ohio State University 
tracing at Il meters wave length. 
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An aerial view 


of Sacramento Peak Observatory, 
unoccupied, but since then the community of Sunspot, N. 


in southern New Mexicc 


» As recently as 1947 the mountaintop was 


M., has grown here, devoted to a massive and far-reaching 


attack on the problems of solar astronomy and solar-terrestrial relationships. The view is toward the southwest. 


The Sacramento Peak Observatory 


Joun W. Evans, Superintendent, Sacramento Peak Observatory, 


Air Force Cambridge Research Center 
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In this key chart are identified the principal buildings in the aerial photograph 
of the Sacramento Peak Observatory at the top of this page. 
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OLAR-TERRESTRIAL research ts to- 
field of 


was opened a century ago by the 


day a major astronomy. It 


discovery of a close correlation between 
sunspot numbers and magnetic activity on 
the earth. Later, when radio communica 
tion came into general use, it was soon 
paintully apparent that there were other 
terrestrial responses to solar activity, in 
cluding very troublesome radio blackouts 

Fortunately, radio itself has proven to 
be a powerful tool in indicating that most 
of from 


activity 


the observed disturbances solar 


are the result of changes in the 
ionosphere. This is a layer in the upper 
atmosphere of the earth where a small 
fraction of the air molecules is ionized by 
solar ultraviolet radiation, as well as by 
showers of electrons and protons emitted 
by the sun. 

One of the aims of the Geophysics Re 
search Directorate of the Air 


Research Center is to learn 


Force Cam 
bridge more 
of the 


changes. 


nature of the ionosphere and its 


Since the sun is— ultimately 





Delicate structure appears in this green-light photograph of the inner corona 
on October 31, 1955. The 6-inch coronagraph was used, with a birefringent 
filter that passed only light within a band a few angstroms wide. 


responsible both for the existence of the 
ionosphere and for its disturbances, an 
important part of this investigation is a 
study of solar activity, and of the physical 
that fluctua 


tions in the sun’s emission of 


violent 
ultraviolet 


processes produce 
light and ionizing particles. Accordingly, 
the Air Research and Development Com 
mand has established the Sacramento Peak 
Upper Air Re 


search Observatory) as a part of the Geo 


Observatory (formerly 


physics Research Directorate. Our pro 
gram is devoted wholly to studies of the 
sun, on the assumption that) solar ac 
tivity must be explained before we can 
understand the geophysical responses to it. 

The observatory is at an elevation of 
9,200 feet. on Sacramento Peak in south 
ern New Mexico, about nine air miles 
southeast of Alamogordo, but 36 miles by 
road. ‘This isolated spot was chosen be- 
cause of the clarity of the sky for observa 
tions of the corona, the sun's faint, outer 
atmosphere. Here the 


munity of Sunspot, N. M., has come into 


permanent com 


being over the past few years, with one 
The 
present population of Sunspot is about 


The 


astrophysicists and observers are effectively 


purpose in life — solar research. 


100, including wives and children 


aided by Air Force personnel from nearby 
Holloman Air Development Center. 


\s the aerial photograph shows, the 
mountaintop has structures of many kinds, 


ranging in appearance from a water tower! 


(near center) to the conical turret of the 
There 


16-inch coronagraph (upper lett) 
staff and 
military hall, 
and the other facilities that make an 
well-built 


are residences for the scientific 


personnel, a dining post 
ofhice ’ 


conmnunity. \ 


independent 
road leads to Sunspot from state highway 
83, which climbs to the high country from 
U.S. 54 north of 

With this article are pictures of some 


\lamogordo 


of the instruments now in operation on 
the peak. They 


graph and spectrograph, used for daily 


include a 4-inch corona 


observations of the coronal spectrum with 
a dispersion of nine angstroms per milli 


Right, the 26-foot spar 
has an early version of 
the tubeless chromo- 
sphere telescope on its 
near side, and the 16- 
inch coronagraph on 
top. In another view, 
below, the 15-inch tele- 
scope, with its lens cov- 
ered, has its presen 
form; and more detail 
shows of the corona- 
graph occulting disk 
assembly and_ prisms. 


meter; a 6-inch coronagraph mounted on 


a 10-foot spar for motion pictures of 
prominences and the corona through a 
biretringent filter of three angstroms band 
width; also on the 10-foot spar are a 24 
inch flare patrol camera and a sunspot 
telescope. 

But the principal optical equipment of 
the observatory is the cluster of tele scopes, 
all of which can work on the sun at once, 
that are carried on the 26-foot spar housed 
under the turret shown on the front cover 
\t present it carries a 15-inch telescope 
for taking large-scale motion pictures of 
the chromosphere and prominences, and 
a 16-inch coronagraph, the largest in the 
world. 


the High Altitude Observatory at Climax, 


Another of this size is planned by 


Colorado. Situated some 450 miles apart 


in nearly the same longitude, these instru 


ments will have similar programs, with 


the hope that when one is inactivated by 
cloudy weather the other can still operate 

Lhe 
26-foot spar and its protective turret pro 


single rugged mounting of | the 


vide for a fairly large number of instru 
ments, both permanent and experimental 
The 9!-ton spar is simply a rectangular 
made 


box of 32-by-40-inch cross section, 


of 23-inch steel plate. It has a special in 


ternal supporting system, similar in 
principle to the mechanical flotation of 
the mirror of the 200-inch telescope The 
declination bearings are inside the spar 
consisting of two pairs of SKF angular 


contact ball bearings As it is to be used 
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In the 


of the 16-inch coronagraph enters at the upper right. 


observing laboratory, light that has been reflected down the polar axis 


It passes downward 


through an image-forming lens to an optical flat (partly seen inside the wooden 
yoke) which directs it horizontally to the left. The 13-meter spectrograph extends 
from the upper center of the picture to the extreme left; the grating is located 


at the far end of the tunnel. 


At the near end, part of the plateholder is seen; 


the slit beside it is hidden. 


is restricted 
of the sky 


work, the 
in declination to the 
extending 25 degrees on either side of the 


only for solar spar 


region 


celestial equator 
Phe spar is carried on a massive hollow 


polar axis with an oil flotation system 


also like that of the 200-inch te lescopr It 


is driven in right ascension by a rather 


unconventional arrangement of smooth 


rollers in friction contact, with successive 
speed reductions back to a litthe motor ol 


(one mouse pow I 


about 24 mousepowet 


equals 1, 10,000 horsepower), some three 


inches long and 1} inches in) diameter 


Fast motion is provided by two }-horse 
power motors through rubber tires bear 
wheel 


there 


60-inch drive 


ing on the primary 


mounted on the polar axis. Hence 
are no gear teeth, and consequently no 
backlash in the setting or the drive. 

Phe spar is automatically guided on the 


sun by an electronic servo system actuated 
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by four small photoelectric cells. A f-inch 


focus forms an image ot 
the sun slightly 
occulting disk, around which the cells are 


sun drifts, the cells no 


lens of 25-loot 


ona undersized metal 


arranged. If the 
are equally illuminated, and = cor 
right 


longer 


rections are introduced into” the 


ascension drive motor and in the declina 
tion setting. The accuracy in guiding by 
this method is limited solely by the quality 
ol the The etlects of refraction 


and misalignment of the polar axis are 


seeing 


automatically compensated. 
The 15-inch telescope is tubeless; its 


objective (on loan from Harvard) is a 
simple lens, quite satisfactory for observa 
which was 


well-known 


tions in monochromatic light, 
figured by James Gagan, a 
Joston amateur telescope maker. Follow 
ing the occulting disk in the optical sys 
tem is a beamsplitter giving four images; 
this birefringent filter 


behind comes a 


Left: This is one of the 
very few published pho- 
tographs of the chromo- 
sphere at the limb of 
the sun in silhouette 
against a bright promi- 
nence. This picture was 
made with the 16-inch 
coronagraph in_ hydro- 
gen-alpha light. 


Right: Beside the plate- 
holder of the 13-meter 
spectrograph is its slit 
assembly, which Henry 
J. Smith is adjusting. 


centered on the hydrogen-alpha line, with 
a three-angstrom passband. Next there is 
a lens system to form the image of the 
chromosphere on 35-mm. motion picture 


film, to a scale of about 20° Centimeters 
for the sun’s diameter. For accurate pho 
tometric Calibration, a series of squares 
of graduated density can be superiniposed 
brightness of the 


on the film, so. the 


chromosphere or a prominence can be 
measured in terms of the brightness at the 
center of the solar disk. This camera was 
first used in November, 1953, but changes 
and it did) not assume its 
form until July, 1955. 
tures by Richard Dunn in the February 
1956, issue of Sky and Telescope, includ 


ing the front cover, were made with this 


were made 


I he pl 


present 


instrument. 

On the top o1 north surface of the 26 
foot spar is mounted the L6-inch corona 
graph, also tubeless, which began opera 
tion about a year ago. The single-lens 
objective of about 25 feet focal length 
images the sun oon an occulting disk of 
at the lower end of the 


variable diameter 


spar. This disk is supported on a two 
foot stem extending from the center of 


the field 


shadows from supporting members. Fol 


lens behind it, so there are no 
lowing the field lens is a pair of 6-inch 
prisms, which reflect light back inside the 
spar up to a flat quartz mirror, at the 
intersection of the polar and declination 
axes 

light down the 


This mirror sends the 


hollow) polar axle through a secondary 
lens system into the observing laboratory 
James G. Baker's design of this secondary 
system corrects the Chromatic aberration 
of the primary lens so well that the sec- 
ondary color is only about one sixth that 
of an equivalent Conventional achromatic 
lens! Phe I6-inch coronagraph can be 
used both for limb objects and the solaa 
disk latter work, the field 


lens carrying the occulting disk is replaced 


itself. For the 


by an unobstructed field lens 

In the observing laboratory, the image 
from the 16-inch coronagraph can be ad 
justed to any desired diameter by choos 
ing an appropriate final lens for the sec 
ondary optical system, and the light can 


be directed into any one of a number of 











accessory. instruments, as described here 

Phe most important of these in present 
use is a powerful Littrow spectrograph of 
1S meters focal length constructed by the 
Jarrell Ash Co 
made by R.\ 
Aberdeen, Scotland 


sented to the 


Its slit is four inches long 
Jones of the University of 
and generously pre 
Sacramento Peak Observa 
tory as of international good 


will \ 


giving dispersions from O.8 to 15 


vesture 
wide variety of gratings can be 
used 
plate 


millimeters per angstrom 1 he 


holder takes plates of any size up to 4 by 
10 inches 
In front of the plateholder is a system 


which can be swung 


of hinged mirrors 


Into position to divert the spectrum: into 


toa photoc lectriu photom 


all CVE prece 


eter, or to a. fixed system which 


light back to the 


prism 
sends the erating for a 
giving the final spec- 


that of 


second Lisp Psion 


trum twice the scale ol a single 


reflection from the grating. The principal 
use of this double-pass system is the photo 
electric measurement of line profiles, es 
pecially the shapes of the bottoms of deep 
absorption lines 

An accessory. to. the spectrograph Isa 


filter of 0.65-angstrom 


Lyvot birefringent 
passband, mounted to permit the observer 
to view the sun in hydrogenalpha light 
and to center objects of interest. such as 


flares. on the slit of the spectrograph 4\ 


pressing a button he can photograph the 


relative position of the slit and the object 


observation. The other major ac 


under 


cessory. for the observing laboratory is a 


powerlul spectroheliograph now under 


construction. Phis unconventional instru 
ment is really two spectrographs back to 
back, arranged so a slit between them iso 
line of the 


desired spectrum 


lates the 


This 23-minute record of the life of a 
sunspot region shows the development 
of a small, bright flare above, and a 
“high-speed-dark” feature to the right. 
The pictures were taken on May 18, 
1956, at 13:59, 14:03, 14:11, 14:16, and 
14:22 UT, with the 16-inch corona- 
graph. A Lyot filter with an 0.65- 
angstrom passband was used for these 
H-alpha photographs. 


The second spectrograph almost: exactly 
cancels the dispe rsion of the first: thus an 
undispersed — monochromati image is 
formed on the plate with sharp definition 
regardless of the slit width 

Small solar patrol instruments are an 
Sacramento Peak 


important part of the 


armament, and = three of 


1LO0-foot 


Observatory'’s 


carried on the 


them are Spar, a 


small-scale Counterpart of the 26-foot, also 


photoclectrically guided The 22-inch 


flare-patrol camera takes a hydrogen 


photograph of the whole sun on 35-mm 
minutes, whenever 


film every five 


the skv as cleat Anv flare 


Once 
lasting more 
than five minutes is thus recorded. A. re 
flex mirror permits the observer to see the 
solar disk in hydrogen light between ex 


posure s 


Mounted on the left 
side of the 10-foot spar 
is the flare-patrol cam- 
era. On top of the spar 
is the 6-inch  corona- 
graph used for coronal 
and prominence motion 
pictures. The square 
box at the upper end 
of the spar contains the 
coronagraph lens. The 
long “dew caps” are ac- 
tually to shield this lens 
from dust. At the lower 
end of the spar, the L- 
shaped enclosure con- 
tains the occulting disk; 
two right-angle prisms 
bend the light back up 
the spar into the cam- 
era, passing through a 
three-angstrom bire- 
fringent filter in the 
cylinder. The observers 
are Harry Ramsey, left, 
and Howard DeMastus. 


The 6-inch coronagraph is used tor 
patrolling the east and west edges of the 
sun within 60 degrees of the solar equaton 
Its purpose Is to record all prominences in 
the active sunspot regions of the sun. It 
the occurrence of flares is actually closely 
associated with that of prominences, then 
we can hope to find an index to the flare 
given 


productivity to be expected of a 


sunspot group. Since flares are the most 


Vigorous sources of radio fadeouts on the 
useful in 


earth. such an index would be 








Left: Edwin Dennison is operating the isophotometer, a device which automatically scans a photograph of the corona, fon 
example, and traces on a chart the contour lines of equal coronal brightness. Only two minutes are required for what 
had been a lengthy and troublesome chore by older methods. 


Right: George Schnable is using the 4-inch coronagraph and spectrograph for routine daily observations of the sun's corona, 


predicting periods in 


likely 


The third 


which fadeouts are 


bstrument on 
present as O-incl 


hela ¢ 


telescope 
veprece: the sunias viewed by projec 


tion. Phe mumbers, sizes. and positions ol 


SUNSpOts nad faculiae re recorded 


coronal spectrum 


1 thre 


ii posttiol Cs Around 


' | 
LOCHISILICS ies 


lib of 


sun are b-incl 


rapl 


CATTLes CTIANCHE Tistall 


tron t! ‘ sO] tory, Gating back to tl 


first. thas thas 


unime. } rom the 


Heen lost productive corona 


records the 


princi 


lines on 4d-by- 10-inch plates. a 


ingstroms per maillimeter 
OWS rotation ol 


tween 


CNPOSUTe ‘ 


limb 


I hie ra rat 


Lelescape it 


Sacramento Peak collect photog tpl ol 


servations imosuch large quantity that 


butomati measurement of the 


ites ind reduc 


rapid 


] 
pl 


Ire TCCOSSATN 


numerical 


won to 
Phis problem is particularl 


Important atan tolated observatory such 


i oours. Devising the automatic equip 
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] 


ment calls fon | 


much meenuitv and ¢ 


porine ntation 


Our first device of this kind is anise 


photon tcl ho scans a photograph ol 


the corona or ob a flare 


ind 


Promiine nee Oo 


draws a chart showing contour lines 


brightness. Such a chart is like 


of equal 
t topographic Whktp. CXNCEpE that the con 
light 


he iehts 


tours represent levels of TEELOCLISTEN 


than different above sea 


level I he 


complete light-contou 


rather 


Instrument can produce at 


map in less than 


two minutes 


\nother indispensable aid) is avers 


sensitive microphotometer when this 


] 


Scans a negative it automatically translates 


photographic densities into the original 


light) intensities Phe measurements are 


traced on i chart or printed on t Lape 
The survey program of the observatory 
consisting of the daily coronal observa 


flare 


pro. HINICTIC 


tion patrol, limb patrol with the 


telescope. and the recording 


carried out by three ob 


SCTVETS ¢ mploved by 


ol SUNSpots, Is 
Harvard Observatory 
under a research contract with the Ain 
bore bach dav thes develop films and 
record — the 
them I hie 


radioed to the 


plates. measure them. and 


Information obtamed trom 


next morning, the data are 


Hieh Altitude 
( olorado 


Observatory at) Boulder 


where they are combined with 


similar observations from. its Climax. st 


This large solar promi 
hence photo- 
graphed in red light of 
hydrogen on August 5, 
1955, with the 6-inch 
coronagraph mounted 
on the 10-foot spar. 


Was 


tion. Phe results then go to the Central 
Radio Propagation Laboratory of the Na 
Boul 


making up 


tional Bureau of Standards, also at 


der. There they are used in 
forecasts of radio propagation conditions 
and in longer range studies of correlations 
between solar and terrestrial events 

only the 


Peak 


Observatory also supports three portant 


So far we have been looking a 


optical program, but) Sacramento 
projects im solar radio astronomy, Unton 
tunately, such work cannot be carried out 


Peak 
military activities at White 


of radio interference 
Sands 


at the because 


from the 


Proving Ground. Under a research con 


tract with the Sacramento Peak Observa 


tory. Harvard Observatory has now nearly 
completed the construction of a radio 


spectrum dynamic analyzer which is to 


be located ina radio-quiet area in Texas 
Nic Donald Observatory 


radio emission 


near [his instru- 


ment will scan the sun's 


from 100 to 600 megacyvcles. recording how 


solar radio noise varies in intensity at each 


frequency 
| 


Phe second project. at Stanford Uni 


versity, uses a pencil-beam radio inten 


ferometer to locate the positions of emit 


ting sources on the solar disk. and identity 


them with particular active regions. Com 


paring these radio records with simul 


tancous optical observations should) help 
unravel the mysteries of the physical prov 
esses in active regions on the sun 
Our third 


with the Institute for 


radio research contract — ts 


Theoretical Physics 


Oslo, Norway. where 200-megacvele radia 


tion from the sun is monitored, at) one 


station of an international network that 


keeps the sun under continuous 24 hour- 
a-day radio observation 

Although Sacramento Peak Observatory 
of the its history is 


is one world’s newest 


too complicated for more than a brief 


outline here It was conceived by the 


present director of Harvard Observatory 


Donald H. Menzel, and the project was 








Two photographs of the solar disk 


in H-alpha light, taken with the Sacramento Peak flare-patrol camera. 


In the left: pic 


ture, the }-angstrom filter was adjusted to pass light from the center of the H-alpha line: the other picture was made in 

light trom the edge of this line, so features lower in the chromosphere could be observed. The black fleck above the center 

is a sunspot, and dark filaments are prominences seen in projection. The moderately bright: patches are plages, usetul 
indicators of disturbed regions. The very bright feature at the left edge of the sun is a flare. 


frome the 
Haat 


and 


started, with financial support 
Air korce as a 


High 


what has since 


jomnt enterprise of 
Altitude 
become the Air korce 
I hve 


observatory is a practical 


vad, the Observatory 


Cam 


bridge Research Center primary 


Purpose ot the 


one: to study solar phenomena so disturb 


ances in the earth's lonosphere can le 


predicted. Tt is these disturbances that 


radio fadeouts StOTTS 


Since 


C LUISE LCOMALHETI 


and aurora our program began 


some definite cthects of solar activity on 


weather have been detected, 
may well be 
take the 
in thie 
Work on 
1O47 


undertook a 


terrestrial 


and. it that weather forecast 


Ing wall state of the sun inte 


mcount future. 
Peak 
Cook 


OneE-VCAal 


began in 
and Le 
test of 


Sacramento 


\ugust when Rudy 


Rov Davis 
the suitability of the site for coronal ob 


work 


great hardship inthis isolated spot 


Serv ations Then was carried out 


under ¢ 
but as time went on roads were improved 
most of the observers married and brought 
their wives to Sacramento Peak, and pre 
erected to 
When the 
hinch Coronagraph was installed) im mid 
1O49 


stall Ihe 


fabricated houses were accom 


modate their growing tamilies 


more observers were added to. the 


community Continued to grow 
housing and laboratory 


until permanent 


facilities were built in and the 26 


foot spar was set up. In September of 


that vear, the writer was appointed super 


intendent. and the station became one of 


the eight laboratories now within the 


Geophysics Research Directorate 


In addition to our growth upon Sacra 
mento Peak 
sponsored. at 
ol An 


ready been mace 


itsell. solar research is being 
institutions by 


Mention 


other means 


Force Contracts has al 


of the 
at Oslo 


projects in Lexas, 


at Stanford, and others are at the 


Observatory. at Lowell Ob 
Mo Mullin 
DAVOTSIEN \t 


High 


SCTVALOIN 


Altitude 
and at the 
Ohio State [ 


supplementary 


Observa- 
tory olf these 
places programs ol ob 
servation and analysis are carried out 


From its beginning. the Sacramento 


Peak 


SOIT 


station has shared its facilities with 


visiting scientists having non-solar 


programs that require a verv clear atmos 


phere The present roster of projects in 
cludes 

\n atmosphe ric airglow observing sta 
tion of the Geophysics Research Directo 
mtensity of emus 


I he 


sounding | sta 


rate, for mapping the 


sion lines over the entire night sky 


optical-radar  atmosphert 


tion of the same organization, for measur 
ing the density of the upper atmosphere 


back 


pulsed searchlight) beam 


by the amount of scatter from. a 


The = 16-inch 
graph turret is seen ina 
winter setting. All pho- 
tographs with this ar- 
ticle are courtesy — of 
Sacramento Peak QOb- 
servatory, Air Force 
Cambridge Research 
Center. 


corona. 


\ meteor observing station operated 


flor the An 


equipped with Baker super-Schmidt cam 


W Harvard Observatory Force 


with a 
Mavhill 
Station ol 


eras and working in conjunction 


second station 22 
New Mexico \ 
Stanford Unis 
with the super-Schmidt observers 

Rocket 
groups from Holloman Air Development 
White Sands 


miles awa il 


meteor radat 


CYSIU which co-operates 


tracking and telemetering 


Center and Proving 
Ground 
After a lone period of construction and 


Poak 


making ots 


Sacramento Observa 


looks 


contribution to solar pliysics and the ex 


pre paration 


tory now forward to 


planation of solar-terrestrial relationships 


by concentrating on observations — for 


which our mountain location is par 


ticularly suited 
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Mars on April 13, 1935, at 23:35 UT, 
by Sigemaro Kibe, with a 12-inch re- 
flector and a magnification of 255x. 
LI. REGULAR 
Mars agree 


visible on 


OBSERVERS of 
that the dark markings 
this only 
Phen 


stuCc 


planet Are 


semipermanent curious changes 


Invite continuing Among — the 
iterations is the 
dark mea 


Phis became 


greatest ol these appt il 


ance of a northeast. ol 
Syrtuis Mayor 
through the photographic observations in 
1954 by E. ( 
refractor of the Lamont-Husses 
\trica 


Richardson at 


new 


widely known 


Slipher. with the 27-incl 
Observa 
Pettit and 
Wilson Ob 


then 


and by | 
Mount 
According to 


torv in South 
oe 
servator observa 


Martian 


north, cov 


tions, this marking. centered at 


longitude 255 latitude 30 
ered 1/50 of the planet's hemisphere 
relative to Mars. as 
earth. In Sk 


1955, examples of the 


an area as large 
Australia is to. the and 


Telescope tor July 


Japanese Observations 


of a Major Change on Mars 


Sliphen and Mount Wilson photographs 
were reproduced 

The confirmation of this new area was 
Mars 
\stronomical 


members of — the 
Oriental 


welcome to the 
section of — the 
Association, who have been watching the 
eradual development of the anomalous 


1937 I he Nodus 


Laocoontis has been proposed for it by 


feature since name 


Japanese observers, at. the sug 


LPokvo. in 1953 


record bearing on the 


eestion ol 
Siro Ebizawa, of 

Our first 
of Nodus 
13. 1935 


origin 
Laocoontis PORCS back to \pril 


On that date S. 8S. Kibe. with a 


12-inch reflector. saw oa very fait and 


undefined shaded area northeast of Svrtis 
Nodus 


been a 


Major and east ot Alevonius. but 


this mav have temporary ple 


nomenon, as it was not seen again tor 


many vears. It appears ino his drawing 


made ac the time and reproduced here 


Photh 


touch 


This shows no canals 
Nepenthes 
Nodus 


latter is the 


except 


which does not quite 
(left) of the 


marking ob 


\levonius. Just: east 


fainter. similar 


served by Mr. Kibse 


ISuNEO SAHEKI, Osaka Planetarium 


At the 


1937, this Martian region was under watch 


next Opposition of Mars, in 


because of the sudden development. of 
northwest end of 
1937 


refractor of the 


Gomer Sinus, near the 
Mare Cimmerium. On June 2. 
the TL.&-inch 


Observatory at 


using 
Kwasan 
Kkvoto University I saw 
a remarkable development of the north 
west part of Mare Cimmerium: a cigar 
marking in the south 
Mars 


a sinus and extending northward to. the 


shaped tropical 


yone of having thre appearance of 
equator 


band ike 


next night by Sizuo Maeda with an &-inch 


continue ats al COMSpPICUOUs 


canal. This was confirmed the 


reflector, and a few days later by Wibe 
was seen still further 
developed at the 1939 
E. Date, S. Okabavasi 


reflectors of TO. 12! 


The same feature 
opposition — by 
and by Kibe. with 
and 12 inches aper 
ture respectively In the same vear 
Slipher photographed it in) South Africa 

In the 1O4] 
1945 continu 


ing growth ol 


following oppositions of 
19460, we 


Gomer 


and watched the 


Sinus into the 


northern hemisphere of Mars. Farther 


The growth during nine years of the new dark area on Mars is seen by comparing these drawings by Tsuneo Saheki, and 

consulting the facing charts. The view at the left was obtained on June 2, 1937, at 20:00 UT, with powers of 420x and 

900x on an 11.8-inch refractor. The other drawing shows nearly the same face of Mars, with all features shifted somewhat 
to the left, as seen January 9, 1946, at 1:40 UT, with an 18-inch reflector, 440x. 
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map of Mars by E. M. Antoniadi, based on his work with the 33-inch Meudon refractor from 1909 to 1937. 


north, the area up to Nodus Alevonius Science Museum in) LPokvo, succeeded in will be tipped away from the earth, hin 
Was sometimes covered with a remarkable photographing the new phenomenon with — dering telescopic scrutiny of this region 
bandlike shadow. Finally, in’ the early an 8-inch retractor. The feature was seen — of the planet 
morning of January 9, 1946, there re by Ebizawa with his 13-inch reflector, in Although my account is confined to 
appeared hibe’s spot of 1935. This was 1954, as resembling a devil's head with the Japanese observations, it should be 
detected by me with the 18-inch Calver re two horns mentioned that the new marking was 
flector of the Yamamoto Observatory, and Although it was very generally observed independently detected in 1948 by W. H 
is Shown here inoimy drawing of that date in 1954, our impression ty that this Maz Haas and others of the Association. of 
Soon afterward the dark band from tian marking had reached its maximum Lunar and Planetary Observers, a group 
Gomer Sinus reached the new spot, turn sive and intensity two vears earlier. Dur which has been co-operating closely with 
ing the whole area into a giant dark ing 1954 it seemed to shrink, and its the Oriental Astronomical Association 
marking. [he spot was still faint in 1946, intensity weakened to that of Casius o1 since 1950 
and too difficult to be seen in &-inch tele Utopia. Perhaps it will continue to fade 
scopes, but with larger aperture | thought) away in coming vears, but. this expecta- Mr. Saheki's manuscript: was sent. to 
that I could trace turther development tion cannot be tested definitely until Sky and Telescope through the courtesy 
By 1948, however, the new spot and its 1960, for during the 1956 and 1958 oppo of Dr. Issei Yamamoto, of the Yamamoto 

dark surrounding area were much easier — sitions the Martian northern hemisphere | Observatory, near Ksatsu City, Japan.—kD 
to see, and practically all the members 
of the Oriental Astronomical Association's 
observing section not only confirmed the 
detailed Right: The Nodus Lao- 
coontis dark complex 
has reached a. striking 
stage of development 
in) Sadao Muravama’s 
erow and darken, and by the end. of drawing of April 27, 
1952 its two nucle: united. In that same 1950, 20:45 UT, with an 
vear, Sadao Murayama, of the National  8-inch telescope, mag- 

nification 275x. Three 

large clouds are seen at 
a a the east and west edges 

of the planet, and the 

north polar cap is visi- 

ble at the bottom. 


existence of the spot but made 

records of its dark nuclei 
During the 1950 and 1952 approaches 

ol Mars, Nodus Laocoontis continued to 


Left: This schematic 
key chart of the active 
region on Mars will 
identify the features 
mentioned in Mr. Sa- 
heki’s article. 
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NEWS NOTES 


IRTIFICIAL SATELLITE 
BIBLIOGRAPTT) 

The May 
nal of the 


Jet Propulston, 
Rocket 
devoted primarily to problems of the arti 
Histor, 
\lan R 
This 


bibliography of the in 


issue ol you 


American Society, Is 
ind includes \ 
Satellite.” by 


satellite 
Artificial 
Northwestern Universit, 


ficial 
ol the 
Krall, of 
is primarily a 


portant world literature on space satel 


lites, including early fiction that) con 


tained useful speculations tor later more 
SCTIOUS developments 
into 


references are divided 


L900, at 


Sonn -90 
intervals 
There 


entries for the veal 


periods belore 10-year 
up to 1950, and annually thereafter 
are some 60° author 
1955, compared with only a 
the 1920 decade Lhe three 


L900) are 


dozen ton 
authors cited 
kdward Everett Hale 
Jules Verne In all 


each article 


belore 


Kurd Lasswitz, and 


cases, the general content of 


or book is indicated 


OBSERVATIONS 
{IND SUPERNOUVAI 


CHINES! 
Ok NOV AI 


Lhe remnants of several old super 


novite sucl is Ivcho's star olf 1572 in 


Cassiopeia, have been recognized as strong 


sources of radio nose lo aid turthes 


identifications of radio sources with fon 


Mer SUPETNOVAl Hsi TPve-Tsung has mace 


in extensive search in old Chinese chron 


IN THI 
Hk BIG 


shaw, Griffith Observer 


CURRENT JOURNALS 


DIPPER. by C. H. Clemin 
\pril, 1956 
rcentury it has been known 
stars in the Bie 


For nearly 


that five of the seven 
Dipper have a common apparent mo 
cross. the sky tovether 


flock of 


tion 


like a 


moving 


birds 


INFRARED RADIOMETRY, Teci 
Barnes Engineering Co 
ommerce Rd., Stamford, Conn 
1956 Remote 
means ol 


nigues 
1) ¢ 
Spring temperature 
measurement by infrared 
radiometry is possible because the radi 
“Allon ¢ mitted by a bods Is a We ll known 
its temperature, A) radiom 


term 


function of 
eter, In the modern sense of the 
which col 
field ol 


enerey 


isan optical instrument 
radiation 


and converts the 


lects from a narrow 


view received 


into an electrical signal 


ALBERT EINSTEIN 
Graet Fernandes, olimerican 
\pril, 1956 **Yes. An ex 
planation for us is nothing but an orde) 


MY TILT WiTH 


by Carlos 
Scientist 


which 
future 
‘Kinstein vehemently disagreed. * The 
which for 
is to an explanation, has to be 
consistent with the philosophy of na 
ture in ordet a true explanation 
Otherwise it is only a convenient device 
for predicting the future of a system 
areal insight into its 


of formulae 
pre dict the 


empowers One to 


set of formulae vou ts all 


there 


to Le 


but does not give 
nature 
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icles for records of mew. stars He has 


published in deta Astronomica Sinica, 3, 


Part. 2, 1955, 
naked-eve novae and supernovae observed 
1090. 


a listing of 90) probable 
in China from 532 B.c. to A.p 

Ot these 90 objects he believes that 11 
were supernovae, of which seven ap 
peared in the last thousand years of this 
period This would correspond to one 
supernova outburst per 150 years in oun 
on the 


Galany average 


UNIDENTIFIED OBJECTS? 


Extensive investigations by the U.S. 
\ir Force of “flying saucer” reports have 
long indicated that all unidentified aerial 
objects could be explained on the basis 
ol present knowledge if suthcient observa- 
tional data were available. An analysis of 
oficial reports on the subject is published 
Jowrnal of the British Tnterplane 
March-April, 1956 


result’ of 


in the 
tary Society 
In recent vears, as a on-the 
by the Aur Intelli 


the proportion of unidenti 


spot vestigations 


PCHCE SETVice 
fiable cases has been steadily diminishing 
I hie following tabulation represents thre 
Various categories of 854 


1953 1954, and 131 
reports for January | to May 5, 1955 


pe roentages im 


reports during and 


Cate 


Balloons 
\ircralt 
\stronomical 
Other 
Insuthcient 
Information 


Unknown 


[STRONOMIA POPULAR 

well-illustrated 
Popular, is 
Mexico by the Mexican 
Research Lhe 
articles, in Spanish, include both original 


An attractive new 


journal, dstromomia being 
published Wl 
Center for Astronomical 


material and translations from foreign 
journals. It is international in scope, the 
first two contributions 
by G. Haro of 
of the U.S.S.R., 
The 


lishment olf 


Issues COntaInIng 


Mexico, \ 
and H 


which has the 


Ambarzumian 
Dingle of Ene 


land center estab 
a planetarium as one of its 
members and 


\partado Postal 


ais VIteS prospective 
write to 


Mexico 1, D. F. 


subscribers to 


7939 
IMERICAN ASTRONOMICAI 
SOCIETY MEETING 
On August 24-28, the 


Society 


American Astro 


and the Astronomical 
Society of the Pacifte 
Jerkeley 


to be in 


nomical 

will hold a 
Calif The 
Dwinelle 


joint 
SESSIONS 
Hall of 


This vear's 


mecting at 
lor papers are 
the University of California 
Russell 
Stebbins. I he 


SVinpostum on 


lecture will be given by Dr. Joel 


program also features a 


evolution in the galaxy 


and an excursion to Lick Observatory 


PALLAS AND NETS 
Vn unusual telescopic sight may be en 


joved by amateur observers on \ueust 
8-9, as the minor planet Pallas passes in 


Mes 
sier 15 in the constellation Pegasus. Th 


front of the bright globular cluster 


position of this cluster is 21" 27".6, 4.11 
7” (1950 co-ordinates), and its diameter is 
cited as 7.4 and 12 


Pallas 


southwesterly, 


variously munutes of 


arc. Since Ss moving St’ per day 


and will cross the cluster 


nearly centrally, it will spend about one 


day in transit. “Phe 


least: distance of thy 


asteroid from the center of the cluster 


will occur in) the morning hours” of 
\ugust 9th for observers in the Americas 

Pallas 
hence much brighter than member stars 
olf MIS, but that 


fusion with field) stars is possible lo 


” 


will be about magnitude 9.2 


faint 


enough sO con 


facilitate prior identification of Pallas, the 


following ephemeris covers dates preced 


ing the transit: it gives 1950 right ascen 
sions and declinations for 0" UP. which 
corresponds to 7 pm. EST on the previ 


ous date 


\ugust 7 2b” 6°29 19 
2] 28 43 
21 ri 17 


10 ZI 27 Ol 


\ series of photographs taken with a 


imstrument having a large scale 


plate 
would make an interesting record of the 


path of Pallas relative to MELD 





VENUS AS A RADIO SOURCI 


(Continued from page 135 


from Venus observed by Jolin ED. Kraus at 


Ohio State University are of another na 


ture. In February, 1956, he began a search 


for radio emission from Venus. using a 


small interferometer-ty pe radio telescope 


operating at TE meters wave length. [ts 


antenna consists of two arrays 400) leet 


apart each CONTAIN SIN horizontal 


elements backed by a reflector Phe ap 


paratus is set up on Dr. Kraus’ farm 


northwest of Columbus, Ohio 


Once in February and several times in 
Miarch 


seemed to indicate reception of noise from 


records were obtained which 


suthcientls 
make 


tecertain that this planet was indeed the 


Venus, but not until May were 


detailed observations obtamed to 
source 

\s shown by the sample record repro 
page 135, the 


Venus 


duced on Ll-meter stati 


from consists of numerous briel 


bursts, lasting one second or less, which 
appeal on the records as sharp spikes Be 
cause of the lag of the recording pen, sig 
nals lasting much less than one quarter 
of a second would not) be registered 
When the output of the receiver is plaved 
through a loudspeaker, a crackling sound 
is heard, not unlike the static from: terres 
trial thunderstorms. 

Dr. Kraus finds indications of periodici 
Venus static that eventually 


ties in Way 


reveal the rotation period of that planet 





A Complex Perseid Meteor Spectrum 


Perer M. 


formerly at 


LURING observations of the Perseid 
meteor shower im \ueust, 1952, the 


spectrum on the third page of this 


MAbLiMAN, 


the Dominton 


article was photographed by the writer at 
Meanook Meteor Alberta 
with the assistance of G. A. Brealey. 


Observatory, 


This is a station operated by the Domin 
ion Observatory, Ottawa, and is located in 
latitude 54° 307% 56” north, longitude 113 
OY 45” 
At the 


at 2.210 feet above sea level 
time, A.A. Griffin and J. M 


west, 


Sct TN 


Grant were taking direct photographs of 
Newbrook Meteor Ob 
at latitude 


the Perseirds at the 
servatory 25.6 miles distant 
91° 19% 26” north, longitude 112°? 57% 15” 
west, clevation 2.200 feet 

Phe meteor appeared ino Cygnus at 
0:52:44 MST, 13, 1952 
Was estimated as 2 by Mi 


\ueust Its visual 
magnitude 
Griffin at Newbrook. Twas walking down 
to the house in Meanook at. the 


time to Check the frequency control of the 


powel 
eenerators and did not see the meteor it 
sell I he flash, 
enough to be seen on the 
looked up th 


visible 


however, was bright 
eround, and 
train was clearly 


to the naked 


when | 
evident, remaining 


eve for between LO and 12 seconds. From 
of the Meanook spectrum 
Newbrook 


have 


the appearance 
photograph, the estimate of 


visual magnitude may been a bit 
faint. The 
Newbrook 


with considerable 


distance of the meteor trom 


(where sky conditions were 


poor, cloud) was only 
from 


Thus 


9 to 10) per cent) greater than 


\Meanook (where the sky was clear 


it is quite possible that the meteor was 


brighter than magnitude 1 at maxi 


mum light, as seen from the spectrum 
camera site. 

The picture was taken with a William 
son aerial Camera, equipped with a Penta 
lens of 2.75 inches aperture and of 8-inch 
three on 


focus. This camera was one ol 


the same mounting, which was designed 
by the Radio and Electrical Eneginecrine 
National Research Coun 
cil, Ottawa.! A similar mounting, in uss 
near Ottawa, is illustrated here. At Mea 


nook, a four-vane rotating shutter covered 


Division of the 


the lens 24 times per second, giving equal 
and occultation, 
trail 


ments, Whose lengths indicate the meteor’s 


intervals of exposure 


Into seg 


thus chopping a meteor 
velocity. 

To form the spectrum, in front of the 
lens was) placed a) Bausch and Lomb 
replica grating, mounted on glass and 
with 200 


remembered 


lines per millimeter. It 


that a 


ruled 


must be erating, in 


National Research 


Council of Canada, 


Observatory, Ottawa 


contrast to a prism, gives a direct image 


and a number of spectrum images on both 
this. In old-lashioned 


sides olf eratines 


the percentage of light in any one imag. 


was small. Modern techniques of cutting 
the grating grooves now make it possible 
most of the light Into on 
Mea 


nook we used such a blazed grating, which 


to CONCCHUrALE 


specific: spectrum image Phus, at 


directed about three quarters of the inci 


dent light into the firsteorder spectrum 


above the direct image as the picture is 


here ortented 
Phe emulsion was kastman Super XX 
\c ro film, 


long and 34 inches wice 


which comes ino rolls 56 feet 


This is se Msi 


tive to light from the ultraviolet through 


the visible spectrum to a wave length just 


to the red of the Ha line of hydrogen 


oY 


I he EXposure Was lor 22 munutes, from 


O:40 to 1:02 NISI 
covered tor 20 seconds at 0 
seer) run 


images of the star traals « 


nine diagonally from lower 


right. with the 2O0-sccond bre 


visible near the beginning ol 
The brightest star in. the 
Deneb al 


prctee Hit 


photograph ts 


whiitt supergiant star ol ap 


magnitude 1.3. [ts spectrum: can 


be seen above its direct trai, and on the 


original exhibits stronely the very maa 


rOW dark lines ol hvdroven UV pou il ol 


these high-luminosity of stars. Other stel 


lar spectra appear very faintly against the 
sky background 

Phe direct image of the meteor on the 
original film showed 16 segments, the hast 
eleht of which aa reproduced the meteor 
traveled trom lelt to right Iwo maxima 


of light occurred, one at seement 13, the 


Peter M. Millman and a battery of meteor spectrographs similar to the one with 
which the Perseid spectrum on page 447 was obtained. Photograph by George 
Hunter for the Dominion Observatory. 
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METEOR SPECTRUM 
No. 126 








This chart provides a key to the photograph of the Perseid meteor spectrum 
opposite, which was made with a diffraction grating. It shows at the bottom a 


direct image of the meteor itself in the 


rotating shutter. But the turning of the 


zero order, broken into segments by a 
shutter was too rapid to affect the sta 


trails, which appear in the zero order also. Next upward in the picture is the 
spectrum of the first order, with the violet H and K lines of ionized calcium 
prominent, together with lines of many other elements. Then come spectra of 
the second and third orders, but these are relatively weak and show practically 
only the H and K lines. The first-order spectrum of Deneb contains typical 


hydrogen absorption lines. 


A portion of the meteor fragmented off between 


segments 12 and 13, producing the secondary spectrum of lower excitation. 
From the original negative of this picture all of the lines in the table on page 


148 have been identified. 


other at the end of the trail, segment 16 


Phe first of these segments is Compound 
for it shows a secondary image trailing 
This secondary im 
broken off 


from the main meteor mass, giving a spec 


behind the primary 


age resulted from a portion 
trum of much lower excitation and hence 
very different from the primary spectrum 
Per 


where the 


\ direct photograph of the same 
Newbrook 


height of appearance was 112 kilometers 


seid was secured at 
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Dominion Observatory photograph. 


according to a preliminary reduction of 
the two photographs. Segment | on the 
Meanook plate corresponds to a height of 
107 The heights of the last 
11] segments of the spectrum photograph 
97.8 kilometers; 7, 95.8: 
50:0: 11, SB; 12; 
13, 84.3: 14, 


kilometers 


are Segment 6 
8, 93.9: 9. O19 10), 
86.2: (secondary, 85.0 
15. 80.5: Lo, 79.0 


I he that I 


plotted at Meanook was tound to OCCUPY 


Visual persistent train 


a position from seginent 6 to segment 13, 
corresponding to heights from 98 to 84 
I he 


train apparently coincided with the first 


Kilometers. lower end of the visual 
light maximum of the primary mass, and 
with the maximum light of the secondary, 
which was trailing the main mass by about 
1.5 Kilometers at this point. (Lhe height 
of the secondary spectrum here is nearly 
the same as that of the brightest: part of 
the trains spectrum of a 1949) Perseid 
recorded at Ottawa.) 

I he 


meteor 


apparent radiant this 
altitude 48 


Very 


pom ol 
Was al azimuth 51] 
north, close to. the 
ol the 
\ preliminary calculation of the 


kilo 


age Cc 


cast ol average 


position Perseid radiant tor the 


date 


observed velocity gives just over 60 


meters per second, again ino close 


ment with the mean tor the Perseid 


showe ! 
It wall be 
the tonized 


noticed that the images of 


calcium lines are twisted at 


the ends. making them resemble integra 


tion svinbols. This peculiar appearance 


results from lens aberrations, which are 


stronger at the violet end of the spectrum 
1 hie 


is shifted when part of the lens is Covered 


resulting slightly out-ol-locus image 


shutter, as is the case at either end 


trail 


boy thre 
of a segment of the 
This meteor spectrum is No. 126 on the 
More Loo 


measured in the 


world list.“ than lines were 


primary spectrum and 


I he 


the primary agree well with those of typi 


over 30 in the secondary features of 


cal Perseids.? but they are shown here in 


detail other meteor 


lable 


lengths ol 


ereatel than i any 


spectrum yet photographed. Thus 
I, in which are viven the wave 
the lines measured, serves as a Convenient 


guide to lines normally present in the 


I hie 
asterieks 


of fast) meteors strongest 


marked I hie 


reader should be able to pick out most ol 


spectra 


lines are with 


the lines with the help of the wave-length 
scales given in the key to the photograph 


In general, the observed meteor wave 


lengths agree very well with those pre 


dicted) from blends of laboratory wave 


lengths 


An atom of any element may exist in 


one of a number of states, each charac 


terized by a definite amount of potential 
When an 


level to a 


enerey of the atom atom 


changes from a higher energy 


lower, light may be emitted, and this 


ig 
light has a wave length inversely propor- 


tional to the energy lost by the atom. If 


the enerey levels in oan atom are them 


selves Complex, one pair of levels may 


have several possible energy differences, 


and give rise to several wave lengths, o1 


spectral lines. Phese are said to form a 


multiplet, and a single multiplet may 


contain many lines 


In discussing spec 


trum photographs such as this one, it is 
convenient to Consider the multiplets as 
since the lines of one 


units, multiplet 


generally appear or disappear together 


Table I 


plets identified for each element, num 


Pheretore also shows the multi 














1! 

















rABLE I— WAVE LENGTHS MI 


Secondary 


Multiplets Spectrum 


Identified 


4214.7 


Cal 2 4225.2 


Fel 41 4290.7 
4307.7 


4324.8 


Cal 4 4426.2% 


44,60.9% 
4482.5% 
FeII 38 

4516.€ 

4523.1 

4531.0 | 

4546.0 

4552.6 

4556.9 

4570.2 

4584.7 

4616.9 

4630.1 

4647 .4 


4606.4 


Charlotte | 


Princeton 


bered as in the tables by 
Moore, in Contributions 
Observatory, No. 20, 1945. 
The secondary spectrum, produced by 
off from: the 
absence of all 
of Call (singly 
ionized calcium), which appear at greatly 
reduced On other 


multiplets arising from the ground levels 


from 


maim 
the 


material that broke 
marked 
but 


the 


mass, has a 


ionized § lines those 


strength the hand, 
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ASURED IN SPECTRUM NO. 126 
Secondary 
Spectrum 


1.A 


Primary 
Spectrum 


1.A 


Multiplets 
Identified 


ll 


FeII 42 Fel 16 


FeI 15 FeII 48 
| ' 


5635.9 Fel 1¢ 
5659.6 | 


5683.4 


5861.3 


of the neutral atoms are unusually strong, 
notably Fel 1, Fel 2, Mel 1, and Cal 1. 
Generally the spectra of fast meteors show 


, 
- magayine 


the ionized lines of magnesium, silicon, 


iron, and calcium, but this secondary 


evidence from. other 
light 


small particles or dust trailing behind a 


confirms 
that 


spec trum 


meteor spectra the frome thre 


fast meteor may be of relatively low exci 


tation. Bursts in meteor trains seem to 


result from rapid disintegration of a pol 
ol 
the number of trailing dust particles; thus 


tion the main mass, which increases 
it is not surprising that the excitation of 
the iron vapor tends to be lower at bursts 
as was found by the writer 1935.9 

In all, 66 multiplets of nine neutral 
elements (Fel, MnI, Cal, Sil, All, Mel 
Nal, NI, and HI) and of four ionized 
elements (Fell, Call, Sill, and MeIT) have 


been identified in’ the spectrum of this 


meteor, Phe photometric study of this 


photograph has not been completed 
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OTTO STRUVE’S ACCIDENT 

Phe well-known California astronomer, 
Otto Struve, a regular contributor to this 
suffered serious injuries while 
observing the 
Mount Wilson Observatory on May 22nd 


with 60-inch reflector at 
\t 8:30 p.m., he and the night assistant 
were lowering the apron under the shut 
ter, In order to observe some low southern 
stars, When Dr. Struve fell 
row platform 10 feet to the floor below 


from the mar 


was unconscious for LO minutes 


At the 
found 


hospital in’ Pasadena, he was 


cracked 


and 


ribs. a 
On 


ambulance to 


to have several 


shoulder blade, two vertebrae 
May 
thre 
a five 
Dr. Struve had hopes of being back at his 
desk in Leuschner Observatory by July Ist 
This well as the 
mishap to A; #. Joy at the 


telescope in 1946, points to the problem of 


3st. he was taken by 
Herrick Hospital in’ Berkeley, 
in bed was indicated 


where 


week stat but 


similar 
1LOQ-inch 


accident, as 


safety in’ large telescope 


Phat 


occupation Is 


the observer's 


installations astronomy is a. fairly 


hazardous suggested — by 
other instances in Dr. Struve’s own family 
His father, Ludwig Struve, was dire 
tor of the observatory at Kharkov, Russia, 
half a century broke 


while observing meridian 


Twice he his 


the 


ago. 
leg with 
circle, both times from the carelessness of 
an left a trapdoor 
leading to the clock room in the cellar 
Otto Struve’s great-grandfather was Wi 
helm Struve, director at Dorpat and late 
at Poulkovo. He used to that the 
94-inch = Dorpat 
rightly called “the refractor” be 
cause he and his friend hac 
each broken a leg while observing with it 


assistant, who open 


Say 


famous telescope was 
great 


Schumacher 








Element Formation in Stars— II 


Orro Srreve, Leuschner Observatory, University of California 


article, last 
Fowler and 


N the this 


month, we 


first part ol 
discussed how 
Greenstein succeeded in’ explaining 
heavy. elements 


the formation of many 


in the interiors of stars that originally 


contained only hydrogen. “Their explana 
tion involves nuclear processes starting, at 
about five million degrees, with the pro 
ton-proton cycle which formed helium out 
of hydrogen. At) higher 
about 150 million degrees, alpha particles 


te mperatures, 


(helium nuclei) combined to produce Bes 


(beryllium nuclei of mass 8), which in 
alpha particles and 
means of further 

O16 NeZ? 


were produced. Finally, at about five bil 


turn could 
make Cl?, 
alpha partle le 


capture 
Then, by 


captures, and 


lion degrees, still heavier nuclei, includ 
ing Fe%*, were created 


Fowler and Greenstein assume that 


these first-generation. stars then expelled 
interstel 


much of their material into the 


lar medium, from which second-genera 


tion stars were formed, containing not 


only hydrogen but carbon, oxvgen, and 
neon. We can ask, 


sumption is necessary, for would not the 


however, if this as 


C2 formed in the first-generation. stars 


allow element building by the carbon 


nitrogen cycle (described on page 393 

last month)? 
The dithculty 

that Cl2. first 


temperatures of over LOO million degrees 


alternative Is 
high 


with this 


appears at the very 
that occur only in stars largely exhausted 
of their original hydrogen supply. Hence, 
even if the carbon-nitrogen cvcle should 


operate, it would do so very” rapidly, 


consuming the few remaining 


quickly 
protons; this cvcle could not provide the 
luminous energy of first-generation. stars 
leneth of time Sut this 
that the 


cvcle does not exist at all in such stars. It 


lor any great 


does not mean carbon-nitrogen 


could produce additional nuclei in a still 


relatively cool outer laver containing 


abundant hydrogen, if carbon nuclei 


could migrate into the laver from a very 


hot stellar core. 


Hence, the Bethe-von Weizsiicker reac 


oe 
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tion takes place, perhaps, in such cooler 


outer layers of first-generation stars, as 
well as in second-generation stars that are 
cooler inside (upward of 15 million de- 
grees) and have a large supply of hydro 
gen from the original gas with a small ad- 
mixture of carbon. 

\s we stated last month, the carbon 
nitrogen cycle produces new isotopes: N18, 
C8, Ni, O15, N'5, There is a 


parallel series of reactions whereby ordi- 


and 


nary oxygen is converted by proton cap 


ture into an isotope of fluorine (F1), 


by C18, yielding O'8 and a neutron. Simi 


NeZ? 


These processes furnish a 


lar reactions convert O!7 to and 


Ne“! to Meg?4, 
large supply of free neutrons 

Because they have no electric charge 
neutrons are not repelled by the positively 
charged atomic nuclei. Hence, they are 
step by 


le ad 


For example, 


easily captured and thus produce 
step, still 
(Pb2°8), or bismuth (Biz?) 
the light (Aull?) of 
acquire a neutron to become 


heavier elements up — to 
gold can 
Aul9S, with 


this 


isotope 


the release of gamma radiation. It 





Two products of the ae 
carbon-nitrogen cycle, 
helium and the heavy 
isotope of carbon, can 
unite to form heavy ox- 
ygen, whose decay re- 
leases a neutron. Such 
reactions supply neu- 
trons to permit building 
of heavy elements. 





He* 


( UNSTABLE ) 








which decays by positron emission to O17, 
Then this heavy isotope of oxygen, upon 
colliding with another proton, splits into 
(N'4) and an alpha 
manner, 


ordinary nitrogen 


particle. In a somewhat similar 
the heavy isotope of neon (Ne?!), is also 
produced. 

| hese heavy isotopes of carbon, oxveen, 
and neon differ from their lighter counter 
parts because they each contain an extra 
neutron, just as the deuteron differs from 
Such 


neutron-rich isotopes are especially im 


the proton by its extra neutron. 
portant, because they can capture alpha 
particles and expel the extra neutron. 
Thus, at 85 million degrees, in these 
second-generation stars, there are such re 


actions as the capture of an alpha particle 


| Orme: a ae wee 


The upper spectrum is of UU Aurigae, an N3-type star with weak lithium lines. 

Below, in WZ Cassiopeiae, the lithium line at 6707 angstroms is very prominent, 

one inch from the right end. The bright lines are from a laboratory neon source. 
Dominion Astrophysical Observatory photograph. 


nucleus should next emit an electron, 


with one negative charge, it would form a 
particle of the same mass number, 198, but 
having 80 positive charges. “Uhis would be 


the fairly abundant of mercury, 
Hol!s 
g 19s, 


kach 


active: In 


IsSOtope 


neutron, however, is radio 


half an 


free 


hour it 


about spon 


electron and 


Hence, 


taneously ejects a negative 


itself into a proton 


transtorms 


for efhcient building of heavy elements 


in the stars, there must be a continuing 
supply of large numbers of free neutrons 
The laboratory discovery of the neutron 


was beryllium 
target with alpha particles. The 
ejected penetrating particles, carrying no 
with nearly 


made by bombarding a 


target 
electric charge, but masses 
equal to those of protons The 
had been converted into ordinary carbon 
But in the stars Be® is so 


bervllium 


and neutrons. 
rare that this reaction could not produce 
a sufficient supply of free neutrons 

The explosion of an atomic bomb re 
leases numerous free neutrons, which dur- 
ing their short lifetimes build up elements 
heavier than uranium. 
are similar to those occurring in stars of 


l hese proc sses 
the second generation 

But the Fowler-Greenstein theory, as it 
now stands, does not explain the large 
abundances of the third lightest element, 
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Stars No 


tech 


lithium, in several late-type 


does it account for the presence of 


netium, clement number 43. only recently 


identified ano such stars. Lithium is not 


svathesized in stellar interiors, but instead 


is destroved by proton bombardment at 


temperatures of the order of only 200 


Ooo each lithium-proton combination 


becomes two alpha particles. Technetium 


Is radioactive mmd decays into liehter 


elements within a few hundred thousand 


vears. Possibly the technetium in- the 


ttmospheres of red giants has been built 


up in their interiors, and is brought to 


the surface of each star by strong convec 


tion currents; but if so the mixing time 

must be less than half a million vears 
Po explain the presence of lithium 

and R.S 


identified even on the sun 


which Csreensteimn Richardson 


have definitely 
Burbidees 
etlect ol 
the magnetic spots that occur on the sur 


Lhe, 


to mechanism to explain the 


lace of the sun, Fowler and the 


have worked out the betatron 


faces ol also. sugeest 


THAN stars 


such pecul 


rary large thundances of the rare-earth 


elements ino the tunospheres of magneti 


and spectrum) variable stars (like 4 


Canum Venaticorum) 
Although the 


fairly involved, the basic ideas are simple 


details of this theory are 


Phe betatron is a high-energy accelerator 
(beta 
LO40> by 


Tlinets 


principally used for electrons 


particles), which was invented in 
D. W 


It works on a 


Kerst at the University of 
modify ition of the cvelo 
tron principle. Electrons are injected into 
the field between the poles of an electro 
magnet, where they follow circular paths 


With a con 


electrons 


md form an electric Current 
field, the 


constant velocities 


Stunt magnets have 
but al the field streneth 


is increasing, the electrons are accelerated 


lo prevent them from spiraling outward 


the magnetic flux density also erows and 


they circle with 


Several 


Continue Moving wd a 


ever-increasing speed and energy 


hundred thousand revolutions may be 


made, and betatron energies can reach LOO 
million electron volts 

\n energs ol one electron volt Col 
responds toa velocits of each electron of 


With = this 


2 OOO times as 


HOO) kilometers po second 


Cneres i 


u proton roughly 


heavy ian electron, would travel at a 


rate of only 14 Kilometers per second. In 


the largest existing accelerators, such as 
thre Berkeley 


from billion electron volts), the 


bevatron name derived 
particles 
wcelerated to about six) billton 
hes 


velocities ipproaching that of ligh 
On the 


mav be 


electron volts then travel with 


surface of a star with 
LO.000 thre 


a te a ra 


ture ol velocities of protons 


are of the order of LO kilometers per sce 


ond I his is thre equivale nt of about one 


electron) volt—ftar below the energy re 


quired to produce any nuclear transforma 


tions. But the sun has spots which form 


in the course of only a few hours trom 


the quiescent: solar photosphere. Strong 


magnetic fields are generated in these dis 


turbed areas and, while the frelds are in 
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creasing large accelerations will be exper 


enced by nearby charged particles both 


ions and electrons 


Fowler and the Burbidges have sue 


vested that im some stars even stronget 


order of one mil 
which is) LOO 


magnetic spots, of the 


lion gauss times stronger 


than has been observed im the sun). are 


D. W. Kerst 
original betatron, in 
vented in 1940. By this 
modification of the cv- 
clotvon principle, a com- 
pact device is obtained 


and his 


for accelerating — elec 
trons to velocities nearly 
that of light. University 
of Hlinots photograph. 


built up imi a few hours. Phits could vive 


PHN particles betatron-ty pe 
ol 10 or 
With 


ticles 


iccelerations 


even LOO million electron volts 


such cnormous energies, the par 


could indeed svnthesize not) only 


lithium, bervilium, and boron, but. the 


rare earths and other heavy clements 


found to be abnormally abundant in some 
Stars 

Dhese are stimulating ide bout thre 
theory of nuclear processes in stars would 
x sterile a ait were not possible too verily 


some of its predictions by means of ob 


servations. Phe following Wnportant part 
of our discussion is due mainly to Green 


stein. The illustrations of stella spectra 


have been Guide 


Munch 


SCTVALOTIOS ind Io 


kind provided In 
Mount Wilson and Palomar Ob 
\ndrew  Medellar 
Dominion Astrophysical Observatory 


birst of allo as there my evidence that 


the ortginal medium out of which thre 


carliest stars of our galaxy were formed 


consisted ol hvdroven only: I] here tle 


now no stars Known that are pure hydro 


n, but this is net unexpected lor even 


the oldest first-generation. stars which 


Wha brave been entirely hivdroven) 


} 


HhANVG 


Once 


had some six billion (6 10") vears 


them hydrogen inte 


Then 


idinixture of heavy 


to convert much of 


heavier clements atmospheres 


should Contam some 


clements, brought up from: them mtertors 


by even very slow mixing, in the form of 


CONVECTION CUPrEents 


Nevertheless, one of the most: remark 


able results of Specltroscopl studies of very 


old stars—the high-velocity stars and those 


in certain: globular clusters—is that then 


itmospheres are relatively deficient in 


metals. Phen spectra show hydrogen lines 


of normal intensity for them relatively 


low surhace temperatures of about 4.500 
spectral class A), but them metallic lines 
are so faint that the observer ts tempted 
Tn thre 


o assign a spectral class of f most 


abnormal members of the high-velocity 


group, the deficiency of the metals may 


reach a factor of 20 \s Greenstein puts 


it: “Such stars can be relics of the earliest 


davs of clement and star formation.” when 


the diffuse medium of the galaxy was 
mainly hydrogen 


It is useful to distinguish between the 


4 


thsolute age of ao star im vears and. its 


evolutionary stage Phe latter may be 


defined as the traction 


\ec of the star im vears 


Total lite span ol star 


Phe total lite span of a star of the sun's 


mass mav be 5 10! vears or even 


longer, if by life span we mean the inter 


val between the formation of the star and 
its ultimate Conversion into a white dwarf 
Hence. even though the sun is old) in vears 
probably Lo « 10% 
order of 1/10. The 


velocity stars and the cool giants in globu 


its cvolutionary stage 
is only of the high 
lar clusters are older ino vears 
6 oe 


perhaps 
ind their average life span may 


1 somewhat shorter than the sun's, say 


Z LO) years. Phe evolutionary stages 
should be about 13. Pheyv have not com 
pletely exhausted thea hydrogen supply 
is Stull more 


at least at ther surfaces there 


hydrogen in relation to heavy elements 
than in stars of recent origin 


What 


staves are 


about stars whose evolutionary 


close to LT I he 


relatively 


best obye cts 


to examine would be HLASSIVE 


stars, Which expend their energy rapidly 


and have short life spans. leven though of 


considerable age, these stars could: still be 


much vounver than the sun, and they 


may even be second-generation stars born 
enriched ino heavy ele 


from oa medium 


ments. Such stars, most likely to be found 


inthe regions of the spectrum 


upper 
luminosity diagram, should not be numer 
ous, for their evolution has taken place 
much more rapidly than if they were on 
the main sequence and still had a large 
supply of hydrogen fuel. 
Miinch 


found a number of such objects. usually 


Greenstein, and others have 


Iylune Stars 


Zwicky 


anything 


described as underluminous 
Some 
and M 


was known 


were first discovered by F. 


Humason long belore 
evolutionary 


about then 





He I 
3867 


Hel 
3889 


3938 
3943 


Strong helium and weak hydrogen lines indicate an advanced evolutionary stage for the star HZ 44, 


/\I 


NO Nt 
3995 3999 
4004 


II 
Na 
4035 


404!) 
4043 


Sil Hs SilWHel Hel 
4089 4116 4121 4144 


| eae | 
ee 


NI NI Nm 
4073 4097 4103 


whose spectrunt is 


shown here. Dr. Munch states that he knows five other similar stars, and that they seem quite different from objects in 
the blue branch of the H-R diagrams of globular clusters. Mount Wilson and Palomar Observatories photograph. 


status. Asa reasonable guess, we may now 


evolutionary stage ol 


I hes 


hivdrove i] 


assign to them an 


about OS or 0.9 have substantially 


exhausted then and they are 
old enough in vears to have experienced 
a considerable amount of mixing. Even 
then atmospheres ure depleted in hivalro 
genand rich in helium. Phe spectrum: of 
star, No. bb oan the 


Zwicky list, is 


one such Hluunason 


shown here thre line of 
neutral helium at 1026 anestroms is. too 
and there are 
On the 


hydrogen psilon (HI; 


Instance, Very strone THLAED 


other prominent lines of helium 
other hand, the 


line is weak. as is the hydrogen-delta (H4) 


If, as 


nitroven ovcle has been operating in such 


SCCTES probable thre carbon 


bostar while its central temperature was 


ol ¢ 


were produced In QInOuUnts 


about 20 million degrees. nuclei 
Ni4+, and N 
proportional to the relative 
ol the 
\lter at 
equilibrium: ratio of NT ¢ 
20/1 


probabiliti s 


intermediate steps of the cvele 


has acted for a lone time. the 


should be 


that as. rich im nitrogen and rela 


tively poor in carbon Phe spectrum 


verifies this, and the carbon lines that 


might be expected in this region of the 
spectrum are not visible 
\nother 


theory of the 


prediction from the equi 


librium carbon-nitroevel 
ovcle is that the abundance ratio of C15 
to Cle should be lod 


90. and 


Pherterrestrial ratio 


is | about the same value is ob 


served in the solar atinosphere hven 


thouch the carbon-nitrogen cvcle may be 


active in the sums interior at present, the 


Convection 


abundant Cl nucler have not tine 


to be carried to the surface by 
currents 
stars, Me 


bands 


But in some late-type giant 


Kellar has observed) very strong 


produced by three kinds of diatomic cat 
molecules. Phe first is mace 


bon up ol 


atoms, the second is a mixture ol 
C12C18 


posed of two ¢ 


two Cle 


Isotopes, and the last is) com 


1 atoms kvidenthy in 
these stars mixing is more powerful than 
8 nucler have been 


in the sun, and the ¢ 


carried to the surface. Lhe observed ratio 
of C8 to Cle 


\s seen in the 


is about 14. as predicted 


by theory uppermost ol 
the R-type spectra reproduced here, 


little af 


some 
of MebWkellar’s stars show any evi 
Is IT hese 
hack little 


betatron ethect 


dence of ¢ stars are either 


younger or they MUNIN 


As for the 


produc the elements lithium, bervilium, 


which would 


MehWwelku that to lis 


three 


and boron 


Krrowle lee 


SUVs 


only out of a hundred 
sStrone linve ol 


They 
and I 


carbon stars show the 
neutral lithium at 60707 angstroms 
are WZ ¢ ASSTOPC Ae WX 
\rie local 


lor on a stars surbace 


Cven 
kvidenth ton betatrons to 
special Conditions 
are required that are infrequently realized 
and Greenstein 
VEN, R, 
most straighthorward evidence 
Many 


te Tipe ratures 


\ccording to bkowler 


Classes and 


the red Clant stars 
y— VIVE thie 


for the svnthesis of heavy elements 


of them must have central 


of the order of a billion degrees. and 


rich im molecules con 


Evidently ¢ 


then spectra Are 


taining heavy atoms has 


been built up by the Bes reaction dis 


cussed last month, and there has been a 


svnthesis of the heavy nucler of the fourth 


filth and sixth pertods of the periodic 
table 
Normal 


then 


relatively yvoung AM stars have 


most abundant heavy elements in 


the “iron group.” in the fourth period of 


the periodic table, with atomic numbers 


from 19 (potassium) to 30 (krypton). MM 
characterized by strong 


IV pe spectra lie 


bands of titantum oxide, titantum beime 
already seen 
Rare rich 
kinds. But it 


lines ol 


element number 22. We have 


that the carbon stars, No and 


in heavy elements of many 


is in the S stars, where clements 


of the fifth and sixth periods (atomic 


clzc'3 


claci2 _ 
In these spectra of Ro stars by Andrew 
Mekellar, dark bands from different 
kinds of carbon molecules are labeled. 
The weakness of the C!® bands in the 
R2 star shows a marked rarity of this 
isotope, as compared with Cl, Do- 
minion Astrophysical Observatory pho- 
tograph with the 73-inch reflector. 
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numbers 37 to 86) are stronger than non 


mal, that element building seems most ad 
vanced 


Stars of class S are recognized by strong 


bands of zirconium onide instead of ti 


tantum oxide for MV stars), and zirconium 


is clement number 0, in the fifth period 


Pechnetium, of atomic number 43. ts also 


observed, even though it has a rapidly 


decaying radioactive nucleus. As already 


mentioned, its presence im S stars, the 


oldest giants with cool atmospheres, seems 


explainable only on the basis that it is 


being constantly replenished 
original hydro 


For them theory of an 


een cloud being enriched continuously 


with heavy elements produced in. stars 
its authors claim only that it is not in 
consistent with today's very limited know! 


They 


an ¢ \ plosive 


edee of nuclear reactions in stars 


do not necessarily exclude 


origin of the universe, with atom build 


Ing from an original “vlem 
On the 


dithculties 


astronomical side there are 


some that are clearly recog 
vreat age of the sun, 
older Do the 


elements in- its 


nized. One is the 
Hh billion years on 
abundant heavy atmos 
phere indicate that it is a second-genera 
from enriched inter 
stellaa But the 


the age of the 


tion star, formed 


ditlerence between 


Gas: 


valaxy, about six) billion 


vears, and the sun's own age seems too 


short tor this 


It thre 


atmosphere 


sun is a first-generation star, the 


abundances indicate more 


powerlul internal clement building than 


is possible at 20° million degrees; also, 


there may be more violent mixing by 


convection that can be reconciled with 


the observed intensities of the lithium 
lines and the carbon isotope ratio in the 
solar atmosphere 

Phus, there remains a suspicion stressed 
Baade that the original 


CSPEC ially by W 


interstellar medium was already enriched 
when the oldest: stars of the spiral arms 
(like the sun) were produced. [tis also 
possible that different distant regions of 
the original Cloud—tor example, near the 


halo—had 


ditherent chemical compositions. Tf so, 


ealactic nucleus and in- the 


regions that into 


RR 


high-velocity stars, and so on 


stars from. these stray 


our neighborhood, Lyrae variables, 


might make 


us mistake a real difference of original 


composition for the apparent result of 


evolution 
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ASTRONOMICAL SCRAPBOOK 


SURVEYING 


ty IS TIME that proper recognition is 
given to a little publicized but  im- 
portant part of modern astronomy’s grow 
ing interest in the moon. Currently, some 


800) pages are devoted each year in 


astronomical journals and observatory 
publications to one phase or another of 
lunar research, and books about the moon 
fill roughly the same bulk. However, only 
aosmall portion of this varied literature 
from all parts of the world comes to the 
amateur’s attention, and what he does see 
are predominantly descriptive studies of 
lunar surface formations. 

less is heard of the 
called 


counterpart of the 
It deals with 


By contrast, much 
field 


the lunar 


that might be selenodesy 


terrestrial 


science of geodesy matters 


like the size and shape of the moon, the 


sclenographic co-ordinates of | surface 


crater diameters, and moun 


Essentially, it is a qQuantita- 


formations, 
tain heights 
tive rather than a descriptive approach 
to the problems of the configuration of 
the moon’s surface. 

I he 


information needs little stressing. 
the origin 


usefulness of such quantitative 
For one 


thing, any general theory of 


and evolution of lunar craters, if it is to 
gain gene ral acce ptance, must'account for 
numerical data on crater dimensions, wall 
Slopes, and distribution over the moon's 
surface. From a practical viewpoint, an 


accurate lunar map cannot be drawn 


The small crater Mosting A, pointed 
out by the white lines, is the Tunar 
feature whose position has been most 
precisely measured. It is close to the 
center of the moon’s disk. To its left 
is the large ruined ring, Flammarion, 
and part of Ptolemaeus is at the upper 
left. This photograph, made when 
the sun was II degrees above the 
horizon of Mosting A, is reproduced 
Hayn’s “Selenographische 
Koordinaten.” 


from F. 
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THE MOON 


even from photographs—unless the co 
ordinates of numerous reference points 
are known, just as in the case of terres 
trial cartography. 

Selenodesy is an active field today, and 
at least four observatories give it an im- 
portant place on their programs. At the 
U. S. Naval Observatory, C. B. Watts is 
now finishing his elaborate topographical 
atlas of the marginal zone of the moon. 
Its immediate purpose is to portray the 
detailed contour of the lunar edge under 
all stages of optical libration, so observa 
tions of the moon’s position can be freed 
from errors due to limb irregularities. At 
Vienna, extensive measurements are un 
der way of the heights of lunar mountains 
relative to a mountain’s 


both height 


immediate surroundings, and absolute 
referred to. the moon's” center. 
\stronomers at) Krakow, Poland, 
Kazan, U.S.S.R., are studying the moon's 


physical libration—the very small irregu 


height 
and 


laritv in the moon’s rotation caused by the 
earth’s varying attraction on the slightly 
ellipsoidal body of the moon. 

Besides these investigations by profes 
important work — is 


sional astronomers, 


being carried out by a British amateur, 
D. W.G. Arthur, who is an active member 
section of the British Astro 


His specialty is the 


of the lunar 
nomical Association. 
measurement of the positions of reference 
the the 
preparation of improved maps. 


The original foundation of his) work 


points on moon, to serve in 


was the very precise determination of the 
selenographic latitudes and longitudes of 
a few craters, such as Mosting A, by the 
Franz and F. 
Their 


laborious visual measurements were made 


German astronomers J. H. 
Havn near the turn of the century. 


with heliometers, and gave fundamental 
points to which other lunar features could 
The next step, carried out 
just before World War I by Franz, and 
in England by S. A. the 
from 


be referred. 
Saunder, was 


determination large-scale — photo 
graphs of the positions of about 3,000 
additional points, to an average accuracy 
of 1,000 feet on the moon’s surface. 

Modern charts, like H. P. Wilkins’ 300 
inch map of the moon, depend for their 
skeletons on these bench marks. But even 
these 3,000 points are not enough for 
large-scale, highly detailed charts of com 
ple x portions of the moon. 

Mr. Arthur is filling this need in a series 
of Contributions to Selenography, of which 
five parts have appeared since 1953. His 
measurements are made on glass copies 
of Mount Wilson Lick Observatory 


photographs. a 6-power compara 


and 
Using 
tor, he determines the plate co-ordinates 
for each lunar object with an accuracy of 
about 0.01 millimeter. 

Next, 


converted 


measured co-ordinates are 
Follow 


these 


to lunar co-ordinates. 


ing modern practice, Mr. Arthur does not 
use selenographic longitude and latitude, 
the rectan 
gular co-ordinates equivalent to them. In- 


but much more convenient 
stead of the older trigonometric conver- 
which were 
Arthur 


convenient formulas, adapted for use with 


formulas, cumbersome 


and tedious, Mr. 


sion 


uses much more 


a desk computing machine, which he pre- 
Thanks 


to this simplified method, mass produc 


sents in his Contribution No. 4. 


tion is possible. 

Phe campaign has already borne abun 
dant fruit. 
190) craters, Craterlets, pits, and 
peaks on the surface of Mare Imbrium, 


5 


Contribution No, 2 catalogues 


about 


and No. 3 lists the positions of some 300 
In the 
past, wide stretches of the latter sea were 


features in Oceanus Procellarum. 


lacking in) control points, making — its 


charts more or less unreliable. Contribu 
tion No. 9 is a triangulation of the intri 
cate detail in the neighborhood of the 
crater Copernicus, giving the positions of 
d80 points. 

These series of measurements, carried 
out with professional care and thorough 
ness, are parts of a large program that is 
ultimately to cover the entire visible face 
satellite. In addition, Mr. Arthur 


made a unpublished 


of our 


has great many 
measurements of mountain heights, and 


No. 1, the 
the 


has edited, as his Contribution 
late |. 


diameters of about 


Young's useful catalogue of 
1400 craters. 

Phe whole endeavor is an excellent ex 
ample of the ample scope of selenography 
for the hard-working amateur who wants 
to carve out an original and useful field. 
The Mr. Arthur's 
work makes it unfortunate that the Con 
tributions to Selenography are only being 


permanent value of 


privately published in editions as small as 
0; Copies may be very hard to find some 
and institu 


lunar re 


hence. Observatories 
which are 
obtain them free of charge 
(except for postage) from Mr. D. W. G. 
Arthur, 17 Waterloo Rd., Wokingham, 


Berks, England. 


vears 
tions interested in 


search can 


JOSEPH ASHBROOK 





FACING PICTURE: The northeast- 
ern portion of the waning moon, age 
24.3 days, enlarged from J. H. Moore 
and J. F. Chappell’s negative of Au- 
gust 20, 1938, taken woth the Lick 
Observatory 36-inch refractor, This is 
a continuation of a series of crescent 
views which began in the February 
issue. Near the middle is Aristarchus, 
brightest of all lunar craters. Surround- 
ing it is the gray plain Oceanus Pro- 
cellarum, which covers most of the pic- 
ture, merging into Sinus Roris at the 
extreme lower left. The prominent 
crater 34 inches from the upper left 
corner is Kepler, from which bright 
rays fan out. One ray runs horizontally 
to the right toward the crater Reiner 
and the curious bright marking known 
as Reiner Gamma. 





























Complete Your 
Astronomy Library 


THE HISTORY OF THE 
TELESCOPE 


by Henry C. King 


The first book to tell the complete 
story of the evolution of the telescope 
from early, instruments to the 
giants of today recommended to 
each telescope user or maker, and to 
everyone interested in how the uni- 
verse is explored. 456 pages; 103 
halftones, 41 drawings both old and 
new, plus 52 diagrams. Extensive list 
of references with each chapter 
$12.50 
Publishers 


London 


crude 





Hemisphere 


Chas. Griffis 


astern 


Other Sky Publications 
MAKING YOUR OWN TELESCOPE, by Allyn 


J; Thompson. How to construct a low 
cost 6-inch telescope $4.00 
VISTAS IN ASTRONOMY. Volume |. Edited 
by Arthur Beer. First of two volumes on 
contemporary astronomy $28.00 

SKY SETS | AND Il. Two different collec 
tions, 24 large pictures in each set. Solar 

ystem, Milky Way, and galaxies 

Each set, $4.00 
8 pictures showing the entire 


$3.00 a set 


page picture 


MOON SETS. 
visible face of the moon 
SPLENDORS OF THE SKY. 3¢ 
booklet of our neighbors, near and dis 

tant, in the universe 75¢ 


ATLAS OF THE HEAVENS, from the Skal 
nate Pleso Observatory large chart 
overing both hemispheres to stellar mag 

I be With new transparent co 

1 overlay $6.75 


nitude 
ordinate gri 
INSICHT INTO ASTRONOMY, by Leo Mat 
tersdorf A practical and informative 
introduction to astronomy $3.50 
LICK OBSERVATORY 120-INCH ALBUM, 
by J. F. Chappell and W. W. Baustian 
60c; 2 for $1.00 

HOW TO BUILD A QUARTZ MONO- 
CHROMATOR for Observing Prominences 
on the Sun, by Richard B. Dunn 50c 
THE STORY OF COSMIC RAYS, by Dr 
W. F. G. Swann, Bartol Research Founda 
tion 75¢ 


RELATIVITY AND ITS ASTRONOMICAL 
IMPLICATIONS, by Dr. Philipp Frank. 75¢ 
Sent postpaid. Include check or money order 


SKY PUBLISHING CORPORATION 


Harvard Observatory, Cambridge 38, Mass 
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Amateur Astronomers 


NORTH CENTRAL CONVENTION 

With the Beloit 
acting as host, the tenth annual conven 
tion of the North Central Region of the 
Astronomical League was held on May 
19th at Beloit, Wisc., with 90 participants, 
representing nine societies in Wisconsin, 


Astronomical Society 


Iinois, and Minnesota. 

The morning session 
a talk by Richard Fink, Milwaukee, on 
photographing comets, and one by Gor 
don Hall, Milwaukee, on circles and con 


trols 


was devoted to 


for a portable 6-inch telescope. 
Armand Spitz, co-ordinator of visual ob 
servations of artificial satellites, also spoke. 

After lunch, several junior astronomers 
gave an program. Howard 
Gould Shur, Minneapolis, 
showed a film and gave a commentary on 


the eclipse of June 20, 1954, and on the 


interesting 


and Craig 


activities of the Minneapolis junior as- 
The 


film by 


afternoon 
Edward 


tronomers 
cluded 


session COon- 
Halbach, 
Milwaukee, of his 1955 eclipse expedition 
in’ Africa 

At the convention banquet, Dr. Ralph 
Hutter, director of Beloit College Observa 
a talk on two famous astrono 
Henrietta 
Leavitt, both of whom lived in Beloit at 


with a 


tory, gave 


s 


mers, TP. C. Chamberlin and 


one time. The balance of the evening 
was spent observing through the college’s 
telescope, and with amateurs’ instruments 
on the observatory lawn. 

Re-elected as othcers were Roy L. Dodd, 
Milwaukee, chairman; H. B. Porterfield, 
Madison, the under 
signed, Robert) G. 


Johnsson, Chicago, continues as regional 


vice-chairman; and 


secretary-treasurer 


representative 


MRS. RALPH BUCKSTAFF 
1039 N. Main St. 


Oshkosh, Wise. 


MIDDLE EAST CONVENTION 

Ninety registrations for the Middle East 
\stronomical 
Washington, 


Region convention of the 
held May 4-6 at 
, made this the largest-attended meet 


League, 
LD. ¢ 
ing in the region’s history. 

(Among the papers given on the open 
ing day was an account of the 1955 Afri 
Adam L. Ott, 
one on the surface of 
the moon by Rolland R. LaPelle, Mead 
ville, Pa.; and one on tektites by Ralph 
Stair, Washington, D. C. 

The main speech at the 
“The International 
physical Year and the Space Frontier,” by 
Dr. Homer E. Newell, Jr., Naval Research 


Laboratory 


can eclipse expedition by 
Jr., Pittsburgh, Pa 


convention 


banquet was Geo 


On the final day of the three-day meet 
G. R. Wright, chairman of the na 
for the 
observations of satellites, conducted a 

the tracking for 
Armand N. Spitz, co-ordinator 


vu 
ing, 


tional advisory committee visual 


session on program 


amateurs 


of visual satellite Observations, also took 
part. 

At the closing business meeting, the fol 
lowing were elected for the coming year: 
Charles H. LeRoy, Pittsburgh, Pa., chair 
Dana kK. Law, Washington, D. C., 
vice-chairman; Mrs. lone Alston, Wash 
ington, D. C., secretary; and Thomas Og 
burn, IfI, Richmond, Va., treasurer. 

ELIZABETH M. FAZEKAS 
3900) 16th St. N. W. 
Washington 11, D.C 


man; 


THIS MONTH’S MEETINGS 

Long Beach, Calif.: | Excelsior Tele 
scope Club, 7:30) p.m., Menifee Valley 
Observatory. Aug. I], star party, Claude 
Carpenter, “Variable Stars.” 

Whittier, Calif.:. Whittier Amateur As 
tronomers Association, 7:30 p.m., Bailey 
School building. Aug. 7, Dr. C. H. Clem 
inshaw, Griffith Observatory, “The Solat 
System.” 


GREAT LAKES CONVENTION 


On the weekend of September 1-2, the 
Great Lakes Region of the Astronomical 
League will convene in Indianapolis, with 
the Indiana 
Talks will be given on tracking of the 
artificial satellite, on Mars, and other sub 
jects. On Saturday Dr. Harry 
Crull, Butler University, will address the 
convention at the Holcomb Observatory 
and Planetarium, where delegates Can ob 
serve through the 38-inch Fecker reflector. 

On Sunday afternoon, there is to be a 
junior session and an exhibition, followed 
by a trip to Goethe Link Observatory at 
Brooklyn, Ind., for a picnic and observing 
Dr. 
will 


Astronomical Society as host 


evening, 


with the 36-inch telescope. James 
Cuttey, 
talk. 
Some of the sessions are to be held at 
Union Hall of the Indiana University 
Medical Center, where 
dations are available at $5.00 single, $7.00 
double. The registration fee until August 
Ist is $1.50 per person, after that $2.00; it 
sent to Ernest 521 
Ave., Indianapolis, Ind. All 


Indiana University, give a 


root aCcCOMmMo 


may be Davidson, 
Indianola 
interested amateurs, whether or not mem- 
bers of league societies, are invited to at 
tend the convention. 


WHEELING, W. VA. 

The Oglebay Astronomical 
was formed in 1930, by a 
Wheeling businessmen. We use the facili 
ties of Speidel Observatory, sponsored by 
the Oglebay Institute, an educational and 
There are 25 ac 
Membership. is 


and there are 


\ssociation 
group of 


cultural organization. 
tive members at present. 
open to anyone of any age, 
no dues. 

Our meetings are held on the first and 
third Thursdays at 8 o'clock in the audi 
torium of the Brooks Nature Center in 





Ovlebay Park. In addition to regular ob 


serving programs, the society Matin a 


fully equipped: optical workshop in the 
center 

ROBERT W. SCEER AMA 

Spe idel Observatory 

Ovlebay Lastitute 

Wheeling, We Va 


SAN FERNANDO JUNIORS 


Phe San Fernando Valley 
SOCLELY 


\stronomiucal 
April, 1955 
We are of high-school age and meet every 


New 


has been active since 


other Saturday ata member's home 
members are alwavs welcome 


We own or have under construction 


three 
Tinch. We 


three d-inch reflectors, five G-imeh, 


S-inch, two lOanch, and one LT 


building a 7-inch astrographic¢ 


With a 


heliostat, solar phenomena have been re 


are also 


telescope and a 7inch Gregorian 


corded every clear day for the past: three 
Vvears \ll ol 
refractor 


our equipment, except al 


12-ineh was made by our mem 


bers 

Although sky transparency here in the 
Valley ty poor, there is better-than-average 
many fine lunar and 


steadiness, and 


planetary observations have been made 


We plan to observe Mars this summer, at 
mountain cabin of one of 


times froma 


our members 
We would 


from other 


ApPprecale correspondence 


SOCTELRES 
ROGER BLAND 
10840 Kling St 
North Hollywood, Calit 


OTTERBEIN'S NEW OBSERVATORY 

Phe Weithiamp Observatory and Plane 
tarium of Otterbein College, Westerville 
Ohio June Ist I he 
building 


was dedicated on 


was constructed by thr college 
direction of Sanders EFrve 
and \strola 
and a Model A Spitz planetarium 
Zechiel is 


will be 


stall under the 


contains a loanch reflector 


Leon director of the new 
iwallable to the 
Build 
Ing and instruments were donated by, Dt 


A. W Weitkamp ol Los Angeles, Calit 


in omemory of 


facilities, which 


general public and to local schools 


his wile 


The dedication address was given by 


Armand N 
honorary 


Spitz who was awarded an 


degree of doctor of science at 


College 
exercises on June 4th 


the Otterbein Commencement 





Planetarium Notes 


(Most planetariums give group and 


special showings by appointment. 


BALTIMORE Davis *lanetartum 
Maryland Academy of Science Ss. Enoch Pratt 
Library Building, 400 Cathedral St., Balti- 
more l, Md., Mulberry 2370 

SCHEDULE Monday ~ 

m.: Thursday, 7:15, 7:45 
Inission free. Spatz projector. D 
Ss. W ifson 

BLOOMFIELD HILLS, MICH Ve- 
Vath Planetartuim Cranbrook Institute of 
Bloomfield Hi Is Mic 
Sunday, 2:30 


In charge 


Science 


irday nd 
Spitz 


SCHEDULE Sat 
ind 8:45 pom 
James Carmel 


BUFFALO Buffalo V 
Planetartum. Humboldt 
N. Y., GR-4100 

SCHEDULE 
cept summer) 
Director 


Science 


Buffalo, 


iseum ot} 
Parkway, 


Sunday, 2:00 to 4:30 4 
Admission free, oS 
| re d I itl 

CHAPEL HILL 
Univ. of North Carolina, Ch 

SCHEDULE: Daily at 8:30 p.m.; 
im. and 3 p.m. Saturdays 
Sundays. Zeiss projector 
Jenzano 

CHARLESTON, W. VA.: Hillis 
end Planetariun biter \l 


we Labrars 


ecto 


Vo ehead Plane farvim 
pel Hill, N.C 
ilso 11 
3 and 4 p.m 
Manager, \ I 


Town- 


SCHEDULE 
Tres Spitz 


Sullivan 


CHICAGO: Adler Planetarium 
Achsati Bond Drive, Cl wo} | 
2-1428 

SCHEDULE: Mondays through Saturdays, 
11 a.m. and 3 p.m.; Tuesdays and Fridays, 
8 p.m.; Sundays, 2 and 3:30 p.m. Zeiss 
projector. Director, Wagner Schlesinger. 


DALLAS: Dallas 
Health Museum, 1 
HA S-5755 

SCHEDULE Lt 
2:30 and 4:30 4 i 
Mrs. Claudia Robinson 

DENVER: Denve 
History Planetarium 
Colo., East 2-1808 

SCHEDULE: Saturday 
Spitz projector. 


900 E 
\\ {Oust 


] / ] 
Planetarium Dallas 


Park, Dallas 10, ‘T 


Th. Spot 


inal Sune 


p.m 


| ¥ W ( IRTH Cha lie M N oble Plane - 
areum Ft. Worth Children’s Museum, 
1501 Montgomery St., Ft. Worth, Tex., 
PA-1461 
SCHEDULI Puesday 
! 1:30 and 2:30 pa 
tz rove or Director, William Hassler 
INDIANAPOLIS Holcomb Planetar- 
im. Butler University, Indianapolis 7, Ind 
SCHEDULE: Saturday and Sunday, 4 and 
p.m. Spitz pi Director, Harry | 


through Saturday, 11 


> Sunday, 2:30 pum 


KANSAS CITY: Kansas City Museum 
3218 Gladstone Blvd., Kansas 
Humboldt 3-S000 


lanetartum 
ty 23, Mo 
SCHEDULE: Sat ind Sunday Cexcept 
f month), & pm. Spitz 
Kenneth W. Prescott 
ANCASTER, PA.: North Museum and 
Planetarium. Franklin and Marshall Col- 
ege, Lan ister, Pa 


irda 
first weekend of 
Director, 


ector. 


Tuesday and Thursday, 8 
ind Sunday, 3 p.m Admis- 


John W 


SCHEDULE 
1: Saturday 


Soitz propector. Curator 


LAQUEY, MO Tarbell Planeta 

Inca Cave Park, I iquey Mo 

SCHEDULE \lternate Sundavs, | to 64 
ontinuous. Spitz propeetor. Director, BE. D 


Pearbe 


LOS ANGELES: Griffith Observatory 
and Planetarium. Griffith Park, P. O. Box 
27787, Los Feliz Station, Angeles 27, 
Calif., Normandy 4-1191 

SCHEDULI Daily, 38. S. and 9:15 
eXtra shows on Saturday and Sunday 
n. Zeiss projector Director, Dinsmore 


Los 


\) 


MINNEAPOLIS Science Museum. 
Minneapolis Public Library, 1001 Hennepin 
Ave., Minneapolis 3, Minn 

SCHEDULE 
\dmussion free. Spit 


Maxine B 


and 2 p.m 
Curator of 


Saturday, 10 a.m 

Z projector 

education, Haarstick 
NASHVILLE: Sudekum Planetarium. 

Children’s Museum, 724 2nd Ave. S., Nash- 

10, Tenn., 42-1858. 

Sunday, 2:45, 3:30, 4:15. Spitz 


ville 
SCHEDULE 
NEWARK: Newark Museum Planetar- 
tum. 49 Washington St., Newark 1, N. J., 
Mitchell 2-0011. 
SCHEDULE: Monday, Wednesday, and Fri 
dav, 12:15 p.m Admission tree Spitz pro- 
jector. In charge, Ray Stein 


NEW YORK CITY: American Museum 
Hayden Planetarium. 81st St. and Central 
Park West, New York 24, N. Y., Trafalgar 
3-1300. 

SCHEDULE: Mondavs through Fridays 
3:00, and S:30 p.m Saturdays, PL aan 
2, 3, 4. 5. and 8:30 p.m Sundavs and ho 
davs, 1, 2.8. 4.5. and 8:30 pum. Zeiss 
jector. Chairman, J. M. ¢ 


PHILADELPHIA: Fels Planetarium 
Franklin Institute, 20th St. at Benjamin 
Franklin Parkway, Philadelphia 3, Pa., Lo 
cust 4-3600 

SCHEDULE Tuesdays through Sundays, 3 
p.m.; Saturdays, 11 a.m.; Saturdays, Sun- 
days, and holidays, 2 p.m.; Wednesdays 
Fridays ind Saturdays, 8:30 p.m Zeiss 

Levitt 


Director, I. M 
PITTSBURGH: Buhl Planetarium 


Institute of Popular Science. Federal] 
West Ohio Sts., Pittsburgh 12, Pa., 
fax 1-4300 

SCHEDULE 
2:15 and 8:30 
8:30 pan. Z 
| 1); pel 


PORTLAND, ORE Oregon Museum 
of Scuence and Industry Planetarium. 908 
N.E. Hassalo St., Portland 12, Ore. East 
3807 


mamberkiin 


projector 


and 
and 
Fair- 


Mondays through Saturdays 
1; Sundays, 2 15, 4:15 and 


Arthin 


rojector. Director 


SCHEDULE: Saturday and Sunday, 3:00 


In. Spitz projector 


PROVIDENCE: Roger Williams Plane- 
fartum Roger Williams Park Museum 
Providence 5, R. I., Williams 1-5640 

SCHEDULE: Saturdays, Sundays, and holi- 

; Oct.-June). Admission 
Spitz projector Director, Maribell 


. t 
Cormac k 


SAN FRANCISCO: Morrtson Planetar- 
tum. California Academy of Sciences, Golden 
Gate Park, San Francisco 18, Calif., Bay- 
view 1-5100 

SCHEDULE Daily (except Monday and 
Tuesday) at 3:30 and 8:30 1 me; also oat 
2 pan. on Saturdays, Sundays 
Academy Curator 
Bunton 


SPRINGFIELD, MASS:.: 
etarium Museum of 
Springfield 5, Mass. 

SCHEDULE: Tuesdays, Thursdays, and 
Saturdays at 3 p.m.; Tuesday evenings at 
8:30 p.m.; special star stories for children 
on Saturdays at 2 p.m. Admission free 
Korkosz projector. Director, F. Korkosz 


ind holidays 


Creorge W 


proper lov 


Seymour Plan- 
Natural History, 
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QUESTAR AND THE LITTLE MOTH 


cameras for the fully mounted Questar and 


[he right-hand photograph is an enlarged 
portion of the first picture ever taken with 
the first experimental Questar. We made it 
indoors, back in 1947, at a distance of 18 
feet. 

On that occasion we had just set up the lens 
and mirror of this newly invented catadiop- 
tric telescope in a test rig—a tubeless, open- 
air sort of arrangement, and had been using 
it on the sky and landscape. We were pretty 
excited about what we had been seeing with 
it—it was a little tiger, with more sharpness 
and power than we had ever imagined pos- 
sible from an instrument so incredibly short 
and handy. 

Then we began to look at nearby objects, 
beautifully 


and were astounded to see how 


the new optics performed at the extreme 
short range of a dozen feet or so. We'd never 
heard of anybody trying to turn the full re- 
colving power of an astronomical telescope on 
objects so near. (Older types are mechanically 
and optically all wrong for such work, their 
eyepieces requiring great rearward extension. 
Questar’s focusing is internal; the eyepiece 
remains fixed.) Suddenly we realized that we 
had a whole new kind of instrument, a sort 
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of long-distance microscope. Moreover, this 
near view would give us a chance to test 
Questar’s photographic powers most conven- 
iently indoors in quiet air. 

We pasted some scraps of torn paper, a 
sprig of heather, a butterfly and the little 
thumbnail-size moth to a card 18 feet away. 
Instead of using an eyepiece, we focused the 
image on the ground glass of an old bellows 
camera, using the Questar optics in their tem- 
porary setup as the lens. We took two shots, 
and developed the films. The negatives 
looked good, so we dried them and made 
prints. Our eye was caught by the antennae 
of this tiny moth, so we made the enlarged 
print shown above. Seventy-two tiny branches 
were clearly visible on the right-hand antenna. 

We remember going to bed tired but 
happy that early morning. What an instru- 
ment! It would photograph just about every- 
thing you could see with it, without fuss or 
filters. 

Today, Questar’s photographic possibilities 
are just being explored. There’s a Questar at 
the Corning Glass labs taking movies of mini- 
ature crucibles of molten glass at 3,000°. An 
increasing number of Questar owners want 


shown 
attains 


the new 31 oz. Field Model, both 
above. Since Questar’s resolution 
theoretical perfection for its aperture, it is, 
of course, a phenomenally sharp telephoto 
lens of 1,077-mm. focal length, 42.4 inches. 
With so sharp a lens, the skill and experience 
of the photographer is indeed challenged. 

We carry in stock a camera adapter to fit 
the two single lens reflex cameras pictured 
above, which are well suited for this purpose. 
We would be pleased to have you consult us 
about your special requirements. 


Questar Field Model in leather case, $495 
Questar 40x Eyepiece, S20; Questar Wide 
Field Evfle Eyepiece, $25; Que star Eve piece 
fdapter Tube, $6.00 
Questar Camera Adapter, $7.50; Questar Sun 
Filter, $25; De Luxe Questar with all acces 
sorties in handmade’ English 
$995 1/l ave shipped imsured and prepaid 


in the continental United States 


QUESTAR CORPORATION 


New Hope, Pennsylvania 


(only One required 


leather case. 





+ BOOKS AND THE SKY 


TEMPERATURE, ITS MEASURE- 
MENT AND CONTROL IN SCIENCE 
AND INDUSTRY. VOLUME II. 


Hugh C. Wolfe, editor. Reinhold) Pub 
lishing Corp., New York, 1955. 467 pages 
$12.00 


a. many other concepts ino physical 
science, that) of temperature owes 
much of its theoretical Clarification and 
practical development to the challenge 
of outstanding problems in astronomy. \s 
recently as near the beginning of this 
century, estimates of the sun’s effective 
temperature ranged from 1,500° to 10, 
000,000° absolute. To resolve these in 
consistencies, there were developed many 
theories relating radiation (which can be 
measured directly) and temperature, cul 
minating im the exact laws of Stefan, 
Wien, and Planck. 

Indeed, even some modern. statements 
about astronomical temperatures still seem 
inconsistent, for example, that the sun’s 
photosphere is at 6,000° while the corona 
is at 1,000,000°, until it is realized that 
here two different definitions of tempera 
ture, radiation and kinetic, respectively, 
are being used. Since the first is meas 
ured esseatially by the photon energy per 
unit volume, while the second is by the 
kinetic energy per partr le, the latter may 
be much higher for low density gases, even 
at greater distances from the same source 
of energy 

This and many other aspects of tem 
perature related to astronomy and physics 
are here given comprehensive, up-to-date 
description by a score of experts. The 
present volume is a record of the proceed 
ings of the third international symposium 
on temperature held at the National Bu 
reau of Standards in October, 1954, and 
is a continuation of Volume IT reporting 
the second symposium (1939). Other 
sponsors were the American Institute of 
Physics, represented by the editor, and 
the Ofhce of Ordnance Research, U. S. 
Army. 

\long with discussions of the meanings 
of temperature and methods of measuring 
it are many descriptive examples: from 
cold near the absolute zero of interstellar 
space to the tens of millions of degrees 
inside a star or an atomic bomb explo 
sion; also how and why such temperatures 
are produced, whether in nature o1 in the 
laboratory 

Astronomical examples in the chapter 
on astrophysical temperatures, by Cecilia 
Payne-Gaposchkin, explain concepts and 
modes of attack on temperature problems 
appearing again and again throughout 
the book. The necessity, in astronomy, of 
measuring and describing conditions en- 
tirely out of one’s reach stimulated the 
development of laboratory ideas and pro 
cedures. The latter, in turn, were fed 
back to produce progress in astronomy 
and related out-of-reach problems such as 





the temperatures of the earth's upper at ASTRONOMY AND THE Bibi 

mosphere. Phe latter question, of special 

interest’ to astronomers, is) discussed by 

Homer k. Newell, Jr., who is now science pape 

program co-ordinator of the artificial punched 

satellite project. ave pages 
\stronomers who enjoy setting up and puctes 

testing instruments will) find much on 

this subject in Section IV of the book, 

which is devoted to experimental meas 

urements. Phe chapter on temperature 

measurement in engineering, by Harold | 

Hoge, surveys all practical means, from 

the well-known weather thermometer to 

the more sophisticated optical pyrometer. 

The latter instrument, by the way, might 

well become a favorite instrument of ama 

teur astronomers. For instance, the pres 

ent reviewer, using an optical pyrometer 

costing no more than a 2-inch telescope, 

once found that a few sights on the sun 

gave its temperature within 100 degrees o1 

so of the accepted value. Substitution of 

a larger optical system should make possi 

ble measurements of the temperature of 

sunspots and even finer details 
Finally, for the more serious student, 

the book has both an author and subject 

index and most chapters have extensive 

bibliographies. Phe physical makeup of 
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GLEANINGS FOR ATM’s 


EDITED BY EARLE B. BROWN 


NOTES ON 


T. Catadioptric Systems 

said to” be 
both 
lenses working in 


An optical instrument is 


catadioptric if it) contains image 


forming mirrors and 


combination. In a sense, any reflecting 


system if we 
the 


telescope is a catadioptric 


include the eyepiece, but term is 


generally reserved for those systems in 


which IITs and le ses combine to form 
the primary image There are too many 
specialized instruments of this type to be 
detail 


however, 


described in here. Several catadi 


optric forms, have been used 
or suggested for astronomical telescopes, 
because of their attractive properties. \ 
few of the more widely known types will 
be presented in this month’s installment 
and. the 

it: 4s -a 


lens-mirror 


next 
that 


aberra 


common misconception 
combinations make 


Actually, 


most catadioptric systems are, 


tionless instruments however, 


from thei 


basic form, inherently free from. certain 


third-order aber 


lett 
catadioptric 


aberrations: some other 
small to be 
the 


svstem that is to be used for a particular 


rations are sufficiently 


uncorrected Usually 
application is decided by the nature and 
amount of the uncorrected rays 

The flat 
ness of field is best explained in terms of 
the 
and 
the 


important consideration of 


between Petzval 


I his 


installment, 


relation curvature 


astigmatism. was discussed in 


May, 1955, 


Fig. 17 is reproduced for the reader's con 


from which 


venience. Here, as in general, there are 


two separate and distinct focal surfaces 


the tangential surface, where tangential 


fans of rays vield the best image, and the 
where 
When 

the tang ntial surface will always be three 
farther the 


than the 


sagittal surface, sagittal rays are 


best imaged astigmatism Exists, 


times from Petzval surface 


sagittal one is. In an optical 


system with these 
focal 
and with surface 

it flat Petzval 


and if astigmatism is negligible, 


no astigmatism, two 


surfaces coincide with each other 


the Petzval 


system has a surface, 


then we 


a 


Fig. 59. Image forma- 
tion by a Schmidt 
system. 


Basic Oprics 


a truly flat field, a condition much 
to be 


have 
desired in’ photographic instru 
ments. Some so-called flat-fleld systems are 
designed in which the tangential surface 
is flat, but measurable 
fairly 


mon practical solution to. the problem of 


these may have 


Petzval curvature. This is a com- 


SAGITTAL FOCUS | 
v 


TANGENTIAL _»\ \ 


FOCUS ~- \ 
\\ IMAGE 
\ PLANE 


PARA XKIAL 








Pp’ 


17. The several kinds of focal 
surfaces of an optical system. 


Fig. 


field. In 


ments, the tangential and sagittal surface 


flatness of occasional instru 
may be bent symmetrically about a plane, 
in which case the surface of best defini 
that) plane, but astigmatism 1s 
In other the 


and 


tion is 
present such as 


Schmidt, 


SVStCIS, 
astigmatism is) eliminated 
the image lies on the curved Petzval sur 
face, so that the photographic plate must 
be shaped to fit this surface. 

Phe catadioptric systems of most inter 
est to astronomers may now be considered 
in turn 

1. The Schmidt 


known catadioptri¢ 


Lhe 
the 
nomical field is the Schmidt type. It is 
named after Bernhard Schmidt, who intro 


Camera. best 


system in astro 


duced it as a fast wide-angle Camera about 
25 vears ago (see Sky and Telescope, No 
vember, 1955, page 1). However, G. A. H 
Kellner in 1910 had) patented a similar 
for collimator 
(Fig. OO). 


refer to 


system use as a projector 
Perhaps one should therefore 
the Kellner-Schmidt, but the 
simpler term is so well known that we 
shall use it, here 


As shown in Fig. 59, the primary image 


CEREGEBEEDEES SEES 
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GO. A. H. RELLNER 
PROJECTING Lamp. 
969,785. Patented Sept. 13, 1910 
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Fig. 60. The Kellner patent. 


forming clement of the Schmidt camera is 
a concave spherical mirror, which is free 
of chromatic aberration, and, when an 
aperture stop is used at the center of 
curvature, is also free from coma and 
astigmatism These valuable properties 
are retained in the Schrnidt system = by 
using a thin correcting plate as the aper 
ture stop. This plate neutralizes the other 
wise intolerably large spherical aberra- 
tion of the mirror. 

Usually the correcting plate has one 
surface flat. and the other is curved to 
deviate the rays of an axially concentric 
bundle in such a way that the mirror 
brings them to an exact focus. The 
spherical aberration of a concave spheri 
cal mirror has the result) (shown in Fig. 
56 of May) that the focus becomes shorte1 
as we proceed from the axis to the edge 
of the mirror. Hence the Schmidt cor 
rector will require a form that gives it in 
creasingly negative power as we go from 
the axis to the edge of the aperture. 

The correcting plate will have some 
point of zero power, where the two sur 
faces of the plate are parallel. This point 


} 
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| 
| 
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Fig. 61. Schmidt correcting plate forms, 
drawn with exaggerated curves. 
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he and the con 
recting plate may take any one of a wick 


ol \t 


which all 


can chosen arbitrarily, 
variety of forms. as shown in Fig 
lett fon 


ravs are brought to the parantial focus, and 


the extreme is the form 


at the extreme right is a correcting plate 


for which all the ravs come to the mia 
ginal focus 

Some of the possible shapes ol correct 
ing plates are harder to make than others 
Neat OO, the 
olb-anis 1 he 


shape most commonly Chosen is the mid 
lle 
distant 
0.707 


the extremes shown in Fig 


quality is 


Nae poore! 


this the ZONE Is 


thie 


one lor 7CTO-POwe) 


from center of the plate by 


times its radius 


Lo the 


is valuable 


astronomer, the Schmidt camera 


as an INENPeENsive, wide-ane le 
high-speed instrument with a sealed tube 
While ol 


creased at 


the expense mounting Is mM 


by the ere tube leneth—twice 


the glass of the corrector 


of 


the focal leneth 

is cheaper than that for an 

the Meany successful smatl 
{ 


Schmidts have correcting plates made of 


obypectiye 


samme ape reine 


high quality plate vlass 


Despite its nonspherical curve the thin 


is well within the capa 


correcting plate 
bilities of an experienced telescope maker 
thre excellent 


from PADD 


instruments — that 
Untortunately, 


as is evident 


amateurs have con 


SOMNe GTA bOCUrSs 


structed 
make their Schmidts with too small a focal 
ratio, under the impression that speed is 
of the Schmidt \ 


sav [3 slightly 


the purpose less eX 


treme ratio, ol longer 





gives a Larger photographic scale and the 
residual aberrations are negheibly small 
I hie of the Schmidt its 


strong curvature, producing at 


drawback Is 
Petsval 
focal surface that is a portion of a sphe re 
Whose radius is equal to the focal length 
For long-tocus Schimidts, the curve ts shal 
low cnough to be approximately corrected 
by a simple plano-convesx lens placed im 
ol 


plane side toward the emulsion 


mediately in front the photographic 
plate 

Phe Schmidt camera has many applica 
tions, not only for direct photography but 
accessory. for 
Schmidt 


as an important Laboratory 


the astronomer For example, 


optical systems are widely used as 


limators and cameras in fast spectro 


graphy 
2. The Wright Camera. \n investiga 
F. J 


correcting 


> 
’ 


tien by 
thre 
primary mirre. 
Schinidt 
placed 
ol the 
mirror altered 
Although 
It 


Wright ol possible Positions 
ol 
ol 
correct 
half 
and the 
oblate 


ol plate and forms 


camera 
thre 


resulted ina 


but with 
thie 
Schinidt) 


to 


thie IV pe, 


Ing plate at focus (just 


the leneth 


PEEP al 
spheroid this 


gives a plane 


remtroduces 


has a 


Petzval surtace astigia 


tis to the system and color errot 
that ol 


and in practice this instrument is limited 


twice a Schmidt of equal speed, 


However, by 
the 


tof 3 or longer focal ratios 


means of a single support: through 


center of the correcting plate, a diagonal 
can be placed in front of the focus (avoid 


ing the usual spider diffraction) and the 
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Fig. 62. The Wright camera, set up to REFRACTING ‘ > @ Regularly $125.00 


xc used as a Newtonian telescope. 
ade eensaaihitatii. ASTRONOMICAL TELESCOPE 
instrument can be used as a Newtonian WITH TRIPOD AND CARRYING CASE 


telescope Fully corrected and coated lenses afford maxi- 

mum brilliance and clarity. Heavily chromium 

plated brass used in moving parts. Beautifully 

finished duraluminum tube. Focused by means 

hguring both the mirror and) correcting of rack and pinion, Erecting prism for terres- 

plate. The oblate surface of the primary trial observation and diagonal prism for astro- 

correction of a nomical may be used with any of the eyepieces 

Fork type altazimuth mounting with tension 

adjustments. Includes View-finder with 4X 

crosshair eyepicce—Sun glass—Star diagonal 

ter and a turned-up edge zone with a eyepiece—Erecting prism cyepiece—Wooden 

smooth progression from center to edge tripod with chain brace—Complete in compact, hinged wooden carrying case. Weight of 
telescope, tripod and case—each approximately 6 Ibs. Total Shpg. Wt. 25 Ibs 


graphic work can be accomplished with F-102—COMPLETE SET NET 69.50 


the Wright camera NEVER BEFORE AT THIS PRICE 30X ALL PURPOSE 


With th breaking ol photographic Famous Zeiss ty 
pe 
plates by bending eliminated, it iy not IMPORTED DIRECT TELESCOPE 


necessary to use film as in the amateur’s COATED LENSES 
Schmidt kilm often buckles, moreover PRISM 


and fails to conform exactly to a curved BINOCULARS 
focal surface. Because of the flat freld, a © All-matal consteuction 
number of Wright systems have been built @ Individual focus 
@ Complete with leather 
case and straps Add 10% Fed. Tax 











Phis type ts also well suited to amateur 


construction in spite of the necessity of 


has almost exactly the 
paraboloid ol the same tocal ratio, but 
with an opposite slope, a hill in the cen 


\t about f 4, good) visual and photo 





lor parallellight: projection of resolution 


grids and charts 


- 
on 
uN 


_ 6x 
— 8sx,: 


* 


REFERENCES 
CALADIOPTRIC SYSTEMS IN GiNERAL 
1. G. 7. Dimitroth and J. G. Baker, Tele 


Wide Angle 


ata 


©@ WITH TRIPOD 
= @ 40mm COATED ACHROMATIC OBJECTIVE! 
z | B Sidgwick frnatew {sfronomer’s e 59° FIELD AT 1000 YDS.! 

Handbook, The Macmillan Co. 1995. (8 POWER 60mm SPOTTING score @ BODY OF DURALUMINUM AND BRASS! 
SCHATIDE CAMERA See the craters on the moon! Watch planes 
) , ; ) 2 = ships—birds and animals. Spot .22 calibre bullet 
Various authors, dmateur Telescope , holes at 200 yds.! Just in time for vacationist 
hikers—campers— boating —bird watching—any 
of the many warm weather activities ‘A ty rT ul 


WaAAnAAAAAN 
et at tt at tt 
@-Oroeeu 
VRBavaweaw 
ZZZAZZAZAZAZ7AZZZ 
lohatulbslchte totes 
Se444444455 


scopes and Accessoertes, Blakiston, 1945 





VMakine—Book TI, 3823-375, Scientific Binocular type fo 


\merican, 1953 : cusing. Prismatic Lafayette buy! Full two feet long closed—27' 

1. ©. He Smiley. “ Phe Magical Schmidt —_ oy ver : oated extended. Achromatic coated objective is 40mm 
Sky. 4. 10, July, 1940 Those ste eae in diameter—clear aperture 1s 1 yr i 
; i pe ool t Body diameter is 179”. Lens erecting system 
5. | \.. Bucy kxact) and \pproximate —- 1000 i. gives upright image. Focuses from 40 feet to 
eet se infinity. Adjustable horizontal swing tension and 
Computation of Schmidt Cameras Spot .22 cal. bullet adinauite aes densiae knob. Can be used 
Journal of the Optical Society of holes at 200 yds with camera tripod. Smooth sliding draw tube 
America, 30, 251, 1940; 37, S58, 1941 dust covers screws on over diube: at eee focusing with coated ocular Ic ns. Complete with 

, MH! ” tripod and adjustable mount Weighs only 1142" tripod—bracket—Shpg. Wt. 5 Ibs. 
i nt , , ) 2 < sti . n 

6 E. H, Linloot, Recent Advances in — 112 Ibs including tripod. — with leather F-139. s concn Net 11.95 


tics, Oxtord University. Press, 1955 carrying case, mount and tripod. 
. 17.95 ABNEY CLINOMETER LEVEL 





7. 8 I Browe1 Making an f/15 


ee ete oe a ee WORKING SCALE MODEL 


S. te. % Ice New Schmidt) Camera 


Wrinkles.” Sky, 4, 15, Nugust, 1940 4 OF 
9 A. de Vany,* Phree Vests for Schmidts ; MT PALOMAR 
1 Se 4 . 


Sky. 4. 16, September, 1940 


10. A. de Vany, “Making a Schmidt Con : ~ GIANT } 
vectine Phite:” Sky and Belecote- 2 q 2 A finely made surveying instrument of profes- 
5 ; "2 sl had \y } sional quality. Made entirely of brass. The Ab 
18, May, 1943 : “ TELESCOPE ney topographic level enables the user to deter 
] » " . . mine ground elevation—measures dexre: of siope 
i. E. B Brown rhe ( sable Field of a } ® BAUSCH or inclination—run a level line—et Permits 
Schmidt,” Sky, 4, 20. October, 1940 & LOMB preliminary surveying with little or no experience 
9 ' . \ Fine prismatic system. Arc scale 1s divided into 
12. D. O. Hendrix and W. H. Christie, ‘ . 
. ~ REFLECTOR 60 degrees both sides of zero, Vernier scale reads 
Some Applications of the Schmidt a from 1 to 10 minutes. Arc swings from 0 to 90 
degrees. Used by farmers—builders—gardeners 
; —caretakers—maintenance men—etc. Particularly 
finerican, 161, 118, 1939 = useful a Joni out —- ron Wi _ am 
fences riveways—fields etc. ncludes leather 
a A scale model of the Mt. Palomar 200 incher case and strap. Imported to save you 50% of 
reference], Scientific American, 161, 314 and it really works! Bausch & Lomb optically regular cost. Shpg. Wt. 3 lbs. 
1939 ground and polished prime focus reflector lens. F-138 Net 8.95 
Approximately 80X — just the thing for space dummies 
Wricttt CAMERA minded children. Educational interesting 7 NEW YORK.NY. | 100 Sixth Ave 
‘ and fun to use. Rigid design of high impact ] ‘die el 
If. F. B. Wright Pheory and Design of styrene. Complete kit including instructions ad (é BRONX. NY 542 i Fordham Rd 


\planatic Reflectors Employing a Con and illustrated “Star Guide.” Shpg. wt. 5 Ibs. 

TEC ting Plate a frnate Ww Te lese ope Mak F-223 oases Net 39 Rade NEWARK, } 24Central Ave. 

ing {dvanced, 401, Scientific Ameri Fully assembled — ready to use, as_ | anes PLAINFIELD.N.). | 139 West 2nd St 
a 1937 above but not in kit form. Shpg. wt. 5 Ibs. BOSTON MASS. | 110 Federal St 

\ F224... Net 10.49 


(To be continued) 





Principle in Optical Design,” Screntifte 


13. J. G. Baker, [comments on preceding 











include postage with order 
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ASSEMBLE YOUR OWN 
3”. REFLECTING TELESCOPE 
with this 
COMPLETE, 87-PIECE 
Do-It-Yourself KIT! 


Dire 


Stock +85,025-Y 





Liquidating 
Stock of 
U.S. Gov't. 
Telescopes! 
YOUR CHANCE 
TO PICK UP 


AN EXCELLENT 
BARGAIN 


M-17 8-POWER 
ELBOW TELESCOPE 


$200 Value for Only $12.50 Postpaid 


M-70 3-POWER 
TELESCOPE 
A $75 Value for Only $7.50 


Made of sturdy steel and bras 
5 pounds. Length 2242”. 12° 


— weight 
19’ field! 


can ve i for an astron 

Stock +80,055-Y pretense boxed with 
protective absorbent, exactly as received 
from Army (new or near new) $7.50 ppd. 
Stock +80,051-Y Telescope only (used— 
good condition) $4.00 ppd. 
mounting rings from our standard 7-power 

the a M-7 tele pe 


Stock =50,075-Y Ring mounts per pair $4.95 ppd 





NEW! 


STATIC ELECTRICITY 
GENERATOR 


Makes Electricity Come to Life 


g spark dis- 
set off 


Stock +70,070-Y $10.95 ppd. 


aR 


HEAVY DUTY EQUATORIAL 


MOUNT AND TRIPOD 
for 6”-8” 


early TELESCOPE = 


film of lubrication ove 
surface 
oth op- 
locking 
no yn both dec- 
nation at polar axes 
axis variable for 
adjustment. 12’ 
le secucale holds 3 
” tubes. Beauti 
— in b akec | | black crinkle paint. Legs 
oved (ea sily for permanent post mount 
ight 38”, weight 32 Ibs 


Stock 2+85,023-Y $49.50 f.0.b. 


SOLAR ENERGY ITEMS 
NEW! BUILD A SOLAR 
ENERGY FURNACE! 


F ascinating oa field. Build 
your wn Solar Furnace 
for onan yn—many 
practical uses It's easy 
and inexpensive. We fur 
sh instruction sheet. This 
sump »wered furnace will 
“nerate terrific heat, pro 
s many unusual fusing 
effects. And the noontime 
sun will set paper aflame 
in less than ™% minute. Life 
magazine (page 142, Nov 
21, 1955) shows” experi 
plastic Fresnel lenses 
mirrors. Plans for 
be found in the April 
Illustrated 





size 1134” x 


+ 80,040-Y Fresnel 
‘ $3.50 ppd 


161%4"—.1. 19 


Lens, 





NEW BOOK! 74 Pages! 


Ises of Selenium Photocells and Sun Batter 
much technical information on self 
devices including many _ interesting 
beaming, communica 


ircuits, metering device 


+9230-Y 


contains 


such as light 


$1.50 ppd. 


Stock 





“SOLAR ENERGY RESEARCH” 


By Farrington Daniels and John A. Duffie 
plus illustrations and plate This book 

the subject in the U.S., may be 
accelerated efforts to utilize solar 
nergy 
Stock 


#9231-Y $4.00 ppd. 





Exceptional Buy In A Complete, Assembled 


6-INCH REFLECTING TELESCOPE 


40X, 60X, 120X, 150X, 300X 


Big 2” Objective—Keliner Eyepiece—Amici Erect- 
ing Prism—4 Built-in Filters—Reticle Illumination 
I nd est barvair Ter 
We t trument 





Stock +70,065-Y $12.50 ppd. 
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Stock No. 
30, 
30, 


50 


50, 
Met 


Achromatic Astronomical 
Telescope Objectives 


Real Quality at Bargain Prices 
Vake Wonderful Refractors 


Comments 

Not coated 
Coated 

Not coated 
Coated on four 


Bk. 
45 
45 
60° 
60 
Ils are av e for tl bjective 
0,063-¥ $11.95 for 4 


Diam. 
166-Y 3 
190-Y 3 
,106-Y 4 
107-Y 4” 
al ate 


tock 2 70,064-Y 


st 


ACHROMAT 
coated 
$12.50 ppd 


LONG F.L. 
50” F.L., 2” 


LOW COST, 


ock 230,187-% diam.. 


Rack & Pinion Eyepiece Mounts 


For Refractors 


mance n 


the 


3 v 


} 


eal 
vorkmans 


p 
( 


HUYCENS TYPE — STANDARD 1!4 


6 
s 


Stock 


Stock =50,077-Y 
Stock =60,035-Y 
Stock =50,103-Y 
Stock =50,108-Y 


Doa 

$9.95 ppd 
1.00 ppd 

12.95 ppd 
13.95 ppd. 


less diagonal holder 
diagonal holder only) 
for 27,” 1.D. tubing 
for 37," 1.D. tubing 


HUYGENS EYEPIECES 


Here are some rez y terrif i t r vepie 


he three 
me 
Iponent 
ets, ludin 
quality 
hip 
rove the 
ompany Poky 


DIAM. 
(14") Focal Length 
+ 30,063-Y 

2.5 mm. (12”) Focal Length 
+ 30,064-Y 


mm. 


tock $8.50 ppd. 


$8.00 ppd. 


COMBINATION EYEPIECE — 10 mm. and 20 mm. 
$9 


Stock 2+30,065-Y 


.00 ppd. 


ORDER BY STOCK NUMBER 


BARRINGTON 


SPITZ 


MOONSCOPE 


32 power reflecting 


Jr 


craters of the 


\ precision- made 
by makers of Spitz Planetarium 


the 


othe. 


reveals moon 


Jupiter wonders of the heavens 
as world’s giant 


on same principles 


Stands 36” high on removable legs 
polished 


altazimuth mount 


corrected mirror 
on full 
sky 


is included 


and 
rotates 60 
to anv location in the 


book 


swings 
IX-page instruction 
ment packed in sturdy carrving case 


Stock +70,068-Y 


surfaces 


FINDER TELESCOPE —- ACHROMATIC 
alone, less onal 


+50,080-Y Finder 
mounts 
=50,075-Y Ring mounts per $4.95 


1X 


Stock 


Stock pr., 


ASTRONOMICAL TELESCOPE TUBING 
Stock N O.D. Leth. Description 
80.038-Y 3 a 16” Spiral-wound § $2.50 
85,008-Y 7%” 60"\ paper + 4.00 
85.011-Y 3” 48” 6.00 
85.012-Y : 1” 60” 8.75 
85.013-¥ 5” 48” 9.00 

60” er 


-» 
All tubing is shipped f.o.b. 


Price 


1.D 


Aluminum 


85.014-Y 7 


Barrington, N 


MOUNTED 
ERFLE EYEPIECE 


68° FIELD OF VIEW 


of 3 vated achro 
ata m<¢ runt with 
focusing 
54 mm 
War surplus. Govt. cont about 
$84.00. This is the type war- 
surplus bargain that will be 
talked about in years to 
come. Suy while you 


Stock +5160-Y, $12.50 ppd 


ERFLE AGRI T EN 


wides 11,” diameter mour 
itting above Erfle eyepiece 


tandard eyepiece holders. 


Stock +30,171-Y $3.95 ppd 


4 Je 114” diam. 
WAR. TELESCOPE 
icuininene 


Eyepiece, 
omats, F.L. 28 
> mm. An ex- 


O.D 1', 


— 
a 


Kellner 

achy 
relief 22 
added 
dard for 


Govt 


#5223-Y, $5.95 ppd. 


all types of tele- 


cost $26.50. 


Stock 
DOUBLE AND TRIPLE YOUR TELESCOPE’S 
POWER WITH A BARLOW LENS 
Stock 230,140-Y. Mounted Achromatic Barlow 
Lens 5.00 ppd. 


Stock 230,175-Y. Unmounted, 1-3/16”. 
Coated. Fits in tubing listed below $3.00 ppd. 


BRASS TUBING 


fitting. Blackened brass. 
16”. To fit single-elemer 
Barlow above. 


Stock +40,165-Y $1.25 ppd. 
30-day Money Back Guarantee 
as with all our Merchandise! 


O.D. 


slide 
1-5 


long, 
0.D 


2 pieces, 3” 
I.D. 1-3/16”, 


OR MONEY ORDER 


SEND CHECK 


NE W 


telescope 
Clearls 
shows Saturn 
Based 
telescopes 
Adjustable 
Fork-tvpe 
circle 
Fascinating 


Instru 


$14.95 ppd. 


- OWN" 4%" 


fine mir: 


‘MAKE - YOUR 


The same 
polished and al 
diagonal. No metal 


Stock +50,074-Y 


SPITZ Jr. PLE PLANETARIUM 


Art mand 


00 
4 


MIRROR KIT 
P r, Jr 


$16.25 ppd 


LATEST 
MODEL 
Designed 
Project 


more 


by 
nearly 
than 70 
in their corre 
Use it in any Dds ke 
f the house, proj 
and ceiling 
work 
household current. ° 
ple adjustments t 
you the 
rom any po 
Di 


n Hemi 


walis 


teres, 


sky as 
nt ir 


identification 

Illuminated po 

About 14” high on a 

Stock =70,040-Y $14.95 ppd 

Stock =70,059-Y Sky Zoo Projector $3.98 ppd 

Stock =70,060-Y Southern Hemisphere 
Projector 


5X FINDER TELESCOPE 


inter 


$3.98 ppd 


Has 
by sliding é 
ar diameter 
Has 3 centerir 
ope, 20-mm 
1, pound 


= 50,121-Y 


MISCELLANEOUS TEMS 


KELLNER SVEPUECE 2” l', 


Mi ot black anodized : 
Stock = 30,189-Y $6.00 ppd 
60 Soeernennyan “——- ’olished surfaces 18 


mm. x 30 mm 


teles¢ diam 


than 


Stock $8.00 ppd 


O.bD 


in 


Stock =30,143-Y $8.25 ppd 





BE SURE TO CET FREE CATALOG “Y” 
Fantastic variety — never before have so many 
enses, prisms, optical instruments, and compo 
nents been offered from one source. Positively 
the greatest assembly of bargains in all America 
Imported! War Surplus! Hundreds of other hard 
to-get optical items. Write for Free Catalog''Y."’ 





SATISFACTION GUARANTEED! 


JERSEY 
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SKY 


NEW 


Criterion’s Complete, Superior 


/ 
moUN Tr: Telescope For Serious Astronomers 


The 4 Inch DYNASCOPE Reflector 


At an unbelievably low price! 


FEATURES: 


4-inch Parabolic Mirror 
Aluminized plus Zircon 
Quartz layer 


1) 65X Huygens 
167X Achromatic 


3 Eyepieces 
(2) 130X 
Ramsdens 


Rack & Pinion Focusing 


4-Power Achromatic 
Finder Scope 


New Improved Combi- 
nation Equatorial and 
Altazimuth Mount 
With Free-Moving 
Polar Axis 


Bakelite 
Tube 


4-point Tube Suspension 


Tripod with 
Hardwood Folding Legs 


Reg. U 


e With 


S. Pat. Off 


ONLY § 49% 


F. O. B. Hartford, Conn. 


Shipping Weight 16 lbs. 
Express charges collect 


New Combination Mount And Free-Moving Polar Axis 


e A Parabolic Mirror! ¢ 4-Power Finder! ¢ Folding Tripod! 


e 3 Achromatic Eyepieces, 65X - 130X - 167X 


@ You will be truly amazed at the scientific accuracy and technical 


engineering built into this complete reflecting telescope. If you were to purchase 
the parts and assemble them yourself, you would spend much more than 

the unheard of low price of this precision instrument. And in building your 
own telescope you could never hope to attain the accuracy and co-ordination 


XN 


‘ee 


of parts which have been engineered into the Dynascope. 


The high resolving power of the parabolic mirror produces exquisite 
definition which clearly separates such celestial phenomena as double 
stars. The 4-inch mirror gathers 3 more light than a 3'%,-inch 
mirror. The Dynascope parabolic mirror is aluminized and then 
coated with a layer of zircon quartz for maximum protection and 
lasting use. A parabolic mirror of such quality has previously been 
obtainable only in high-priced instruments. 


@ The Dynascope assembly includes everything—there is 
absolutely nothing else to buy. There are no added charges 
for extra eyepieces—or a view finder. 








ATTENTION 
DYNASCOPE OWNERS! 


New Improved Combination Equa- 
torial and Altazimuth mount with 
free-moving Polar Axis, now avail- 
able separately at $14.95. Weight 
12 Ibs. Or if you desire to trade in 
your old mount, return with legs 
securely wrapped and $5. New 
mount will be shipped FOB Hart- 
ford. Easily attached. No adapters 
required. 


@ The tripod with hardwood folding legs is fitted with position 
locks for absolute stability. Study the list of features and you 
\wn agree that this unprecedented offer is the most generous 
and all-inclusive you have ever seen anywhere. The usual 

\ Criterion money-back guarantee applies and, in fact, 

. if you can duplicate this instrument for less than twice 

our unheard of low price, your money will be 
refunded at once. With a precision instrument like 
the Dynascope Reflector, production is necessarily 
limited but we can make immediate shipment 

at this time. Send check or money order now 

with full guarantee of satisfaction. 








@ NOW YOU CAN HAVE A REFLECTING TELESCOPE 
OF EXCELLENT CALIBER FOR ACCURATE 
ASTRONOMICAL OBSERVATION! 


Manufacturers and Distributors of Optical Instruments 


THE CRITERION MANUFACTURING COMPANY 


Dept. STD28 331 Church Street - Hartford 1, Connecticut 


WNp oT ribscort 


{ue 


Th) 


Telephone: CHapel 7-1696 


f 1990 


@ THE ONLY TELESCOPE AVAILABLE FOR UNDER 
$75. WITH A PARABOLIC MIRROR, RACK & 
PINION FOCUS, AND 3 ACHROMATIC EYEPIECES! 


* Cable Address: CRICO 








OBSERVER’S PAGE 


Universal time is used unless otherwise noted. 


A TRAVEL GUIDE FOR 


D' RING this month and next, the un- 
usual closeness of Mars to the carth 
amateurs to observe the 


INVILES planet 


\s the 


able ot Mars on page 257 


with moderate-sized telescopes 
Graphic Time 
of the April issue 


7th the red planet will be only 35,200,000 


shows. on Septe mber 


miles distant 
New 


will reveal some 


this time. even a 3S-inch retracton 
of the larger dark mark 
ings on the planet. such as Svrtis Major 
However, an aperture of about six inches 
needed to show much detail. and 
lO-ainch 
elective 
Yet 


with ace quate 


will be 


an o& o1 telescope Can prove 


highly in the hands of a good 


observer those who can study the 


planet INStPUIMEMES may 


find difhfeulty comparing their drawings 
with maps of the planet unless they know 
here Also. af 
Martian 


planned, it is necessary to know when it 


the facts discussed INS PCe 


tion Of a specifi feature ois 


will be favorably placed for view 
I hese 
planets rotation 


axis in 24" 37 


dithculties arise mainly frome the 
Mars 


25° with respect to the 


Curis once On 


its 
moving earth 


stars. but as viewed from thre 


thre ipparent (svnodic) rotation period IS 


I here 
ao marking seen tonight on the 
Mars 


LOMlOTrOW 


slightly longer, averaging 24" 39 


fore con 
reach ‘it) 39 


Thuis drift 


tral meridian of will 


minutes later night 
of Martian 


disk is from right to left as viewed in an 


markings ACTOSS thre planet's 
inverting telescope by an observer on the 
Northern Hemisphere of the earth 

Phe location of a feature on the spheri 
ol Mars can 


aerogra phic latitude and longitude 


cal surlace x” Specthed by its 
| 

which 

analogous to thre eo2raphical co 


ol 
on Mars is counted trom 0 


alle 


ordinates al place except that lone 


tuce to 360 
in the direction Opposite to its rotation 


the dark 


In longitude about 285 


I hus marking. Svrtis 
Major 


the 


ereat 
ATYIVES at 
belore  Tsmentus 


central meridian 


Lacus, in longitude 338 
The 
Mars is 


know 


to tell what 


the 


Casrest way part ol 


turned toward observer is 


the central 

This 
the annual 
Nautical Al 


from which the simplified listing 


longitude the 


the 


to on 


meridian at time of observing 


information is available in 


Prierican Ephemeris and 
mana, 
It gives the longi 
tude of Mars at 
7:00 (EST) 


for every night in August and September 


of Table Tis adapted 


the central meridian of 


p.m. Eastern standard time 
Double dates are used to avoid ambiguity 
For other hours of observation, apply the 
able Il. 


where corresponding times for the remain 
States 


appropriate corre’ tion from 


ing United time zones are also 


GIVEN. 
is the longitude of 


MIST, on 


For example, what 


the central meridian at 3 a.m 


AMATEUR OBSERVERS OI 


MEARS 


This is the night of Sep 
and Table of 
Pable If. 3 indicates a 
correction of 146 
the Martian central meridian 
ol 162 
map that at 
nearly central on the 
When 
on the 


September 2nd? 


}-2, I gives a value 


MSI 
and the longitude of 


tember 


lo In aii. 


is thre 
Martian 
Litanum 
disk 

Svrtis 


sul 


these, Reference to a 


shows this time 
Sinus will be 

\nother 
Mayor 
meridian September 20th, for an observer 
Lhe rule 
from the lone 


taken 


example will 


(longitude 285°) be central 
who uses Central standard time? 
in this case is to subtract 
tude of the 
of Lable I 
lable Il 

corresponds to Il p.m CST. so that Svrtis 
Major will be disk a little 
alter that time on the might ol September 


value out 


209 


marking the 
Thus, 285 


that a 


76 


shows value of +73 


central on the 


20-21 
IA\BLI 


14 
ms 
Ss 
102 
117 
182 
146 
160 

+- 175 
190 
6 205 


a aan 


Mars 
and 


drawing of should — be 
the 
It will then alwavs be possible to 


ol the 


very 
lab le d 
made 
make a 
planet 


with date time it was 


comparison with a map 


using cither tables such as given 


here or the more detailed data tof the 


Imerican Ephemeris. here is a map of 
Mars by F. M. Antoniadi on page 443 of 
this issue, showing approximate longi 
tudes of many features. 


Experienced students of Mars recom- 





KITS 


R 
W 
Prisms 
Eyepieces 
Accessories 


ai 


he 


1001 E. 


e@ LOW 


Everything for the 


AMATEUR 


TELESCOPE MAKER 


Send for FREE Price List. 


Instructions, 10c 
PRICES @ 
$4.50 and up 
ALUMINIZING 
fle 7 Surface I 
Pee B 


- } 


Mirrors 
Made 
To Order 


Mirrors 
Tested 
Free 


Ce pt mate 


Precision | Optical Supply Co. 


163rd St., 


New York 59, N. Y 








NCH 


NCH 





6"-$7.00 


{ 


GARTH 





P. O. Box 991 


THE NEW GARTHOSCOPE 
6- OR 8-INCH REFLECTOR 


COMPLETE, ONLY $310.00 


COMPLETE, ONLY $400.00 


EYEPIECE ATTACHMENT 
WITH RACK AND PINION 


TRIGARTH 
TURRET 


TELESCOPE MIRROR CELLS 


8"-$11.50 10”-$35.00 


BUILD YOUR OWN TELESCOPE 


Satisfaction Guaranteed 


OPTICAL COMPANY 


Springfield 1, Mass. 
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Complete Telescopes 


6" as illustrated S660 


Supplies 


Ramsden 
Eyepieces 
$6.15 postpaid 


Eyepiece and 
Prism Holders 


Mirror Cells 
Finders 


Equatorial 
Mountings 
$100 up 


Prisms 


Cc. C. YOUNG CO. 


25 Richard Road, East Hartford 8, Conn 








Modernize Your Telescope 
With a New OPTRON 
Diagonal Support Plate 


$47.50 each 
$27.50 


OPTRON LABORATORY 


2725 Salem Avenue, Dayton 6, Ohio 














OPTENSCOPI Ask f 


OPTICAL ENGINEERING CO. 


I 8, New York 








C060 COCO CCCC COCO OOOOOOCOOECS 
¢++¢¢4+ DELUXE PYREX 444444 
Reflecting Telescope Kits 


ASHDOWNE BROS. 


18450 Grand River Detroit 23, Michigan 
FHF 44444444 44444444444444 
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Longitude of central meridian 271 
Drawn by H. Wildey, October 2, 1941, 
with a 12}-inch reflector. 


magnifications of about SO to 50 


Thi nad 


times the aperture ino inches, for tele 


scopes of moderate size Thus. a 6-inch 


instrument would be used at T8Ox) to 


K0Ox: unless the seeing is good cnough to 


stand such powers, the observer should ex 


pect litthe. Careful focusing is necessary 


preterablh on the planet's limb on polar 


ip Or on some close double Stal 


In any event. the beginning observen 


of Mars will certainly see much less than 


ippears on a Martian map. Ordinarily. a 


person's first telescopic view of Mars shows 


itas a nearly featureless tiny disk kven 


its closest. the planet appears smaller 


than the well-known lunar craters Aris 


tarchus and Proclus The eve must gan 


EXPETIENC night-alter-night scrutiny wal 
finally enable the observer to make out ce 
were at. first invisible to 


tails that (pute 


him. Much patience is needed at the tele 
Unless vou are blessed with excep 


SCOp 


tionally fine secing., vou must watch the 
more-or-less blurred and trembling image 
ot the planet for long pe riods. to catch the 
brief spells when the finer details become 
visible 

Mars with this 


features as 


The six) drawings. of 


ticle show its surlace thes 


SUCCESSIVE Con nto View during thre 


red planet’s rotation. Used in connection 


Longitude of central meridian 58 
Drawn by F. J. Hargreaves, October 
21, 1941, with a 14}-inch reflector. 


Longitude of central meridian 335 
Drawn by T. E. R. Phillips, September 
24, 1941, with an &-inch retractor. 
these drawings indicate 


with the tables 


the main markings visible in \ugust and 


The, 


when the ortentation of the 


rate 
Mit 


earth was 


September of this vean wert 


in LOE] 


tian axis with respect to the 


nearly the same as at this vear’s Oppo 


tion. All six drawings are by members of 


the Mars section of the British Astronomi 
cal Association, and are reproduced: trom 
24th report 


195] 


thre assochition’s Meo ‘Ss thre 


of the Mars section published in 


Some of therm chiel features are 
Central meridian longitude 27 Svrtl 


Major is the large triangular patch at 
as ¢ rly 'sS 
hight 


center of the disk 


the lower right. It was drawn 


1659 by Huyveens Phe two large 
tbove the 
and Hellas 


top. as im all 


areas a little 


are Ausomia (lett Phe south 
polar Cap ors at the these 


drawings 
How 


Mayor ts 


clongated nearh 


Loneitude 335 Svrtis 
left edge I hie 
horizontal dark marking is Sinus Sabaeus 
is Sinus Meridi 


near the 


Its two-pronged right ene 
ani. So called bee wuse it is very near the 
vero meridian of Martian longitude I he 


light strip) running along the upper 


(southern) edge of Sinus Sabaeus is 
Deucalionis Regio 


clark 
Sinus 


Longitude 58 The very reeion 


near the center is \urorac miicdwat 


Longitude of central meridian 115 
Drawn by C. F. Du Martheray, Septem- 
ber 13, 1941, with a 54-inch retractor, 








Longitude of central meridian 163 
Drawn by M. A. Ellison, October 11, 
1941, with a 6-inch refractor. 

YT tween this and the lett edec is the dusky 
triangle 
Pearls 
of the 


Margarititer Sinus. the Gull of 


Nearly an inch below the top cdg 
engraving and about inch from 
the right edge is 


darken 


Lacus, which has undergone extraordinary 


a wedee shaped patch 


with three nucles This is Solis 


changes in structure and COMSPICUOUSTIESS 


since Schiaparelli charted it in 1877 
113 Solis | 


around the left edee of the 


Longitude acus is about 


to be carried 


disk by Martian rotation. here it Is recog 


Mars 


I haumeasia 


nizable 
Lhe white 
the dark 


Centered 


as thre pupil of the “eve of 
above the pupil ts 
lowe? lid IS Lithonius I 
half an 
polar cap is the dark Nonius Sinus: below 


the dark clephant’s 


aeeus 


about inch below the 


it and to the right, 


trunk as Sirenum Sinus, which continues 


leftward across the center of the disk as 


the canal Araxes 
MARS OBSERVING EXPEDITION 
IN CALIFORNIA 

Phe California 

placing a temporary observatory equipped 

I23-inch Ca 

Serra Peak in 
Mars Opposition 


Academy of Sciences ts 


with a sscerainian reflector 
\Monteres 
This 


miles 


Atop Junipero 


County for the 


isolated, 5.862-foot mountain is 13 


King City and only 12 miles from 


Ocean 


west of 


the Pacitr it is the highest point 





6” PORTABLE TELESCOPE 


IMAGE ALWAYS ERECT 


a truly 
portable 
telescope 


34 pounds 
including tripod 


no counterweight, 
altazimuth mounting 


beautiful, practical 
use in daytime 

write 

for further 

information 


complete 
with tripod 
$395 


SANTA BARBARA TELESCOPE CO. 


607 MIRAMONTE DR., SANTA BARBARA, CALIF. 


as well as night 











Longitude of central meridian ; 
Drawn by M. A. Ellison, October 2, 
1941, with a 6-inch refractor. 


Loneitude 165 Sirenum Sinus now 


appe ars 


a hue 


left-hand (¢ end of 
Nine 


out 


as the 
dark 


twice as 


GStCTID) 
marking Sirenum 


which is large as CGasplan 


Sea. Its northern (lowe 


of the « 


tip is Pitamum 
Martian Le 


to detect ina small telescope 


Sinus, one astest abures 
Longitude 230 In the middle ot the 
Mare (¢ dark 
From its tip the canal \damias 
Nodus 


hborhood of the 1¢ 


isk MEPL TS and 
pPromiene hit 
downward to the rigl 


runs it to 
Alevonius, the 
markable marking 
Tsuneo Saheki on 
Near the 


COMIN 


hele 


new discussed by 


page 412 ol this issue 


right edge. Svrtis Mayor is pust 


Into View il Ss connected to 


Nodus Alevonius by the stronely curved 


canal Photh-Nepenthes— perhaps the casi 
all the 


teur tele SCOPE s 


est of canals to recognize im ama 


The s 


eood whenever the 


in the southern Coast Range cme 


is expected to be very 


prevailing winds bring dust-free air in 
from. the 


The 


solid 


ocean 
instrument has been placed on a 


mounting, for which foundation 


holes were due. Visual and photographic 


ittachments and a photoelectric: photom 
and 


eter have been designed con 


structed in the cademy's instrument 


1 hie 


the undersigned during \ugust and Sep 


shop station is being manned by 


tember 
By photographing Mars through blue 


and red filters, we hope to detect the 


“blue clearine” or sudden changes in th 


transparency of the planet's atmosphere 


For visual work, good seeing should pea 


Mars’ disk 600 


to observe the formation 


mit: maegnilvine times o1 
and crift 
The 


detected, 


more 
of clouds in its atmosphere move 
ments of such clouds, will be 


fila 


order to gain information on the 


measured with a mucrometer, im 
Martian 
winds. 


LEON 1 
Morrison 


SALANAVI 
Planetarium 
Scrences 


California Academy. of 


San Francisco 18. Calit 





== 
ake SERAL COATINGS owe 


mt ision 


LEROY M. E. CLAUSING 


8038 MONTICELLO AVE. SKOKIE, ILL. 








FIBERGLASS 
wh | TUBES 


W. R. PARKS 


Fa 








TRIPLES SCOPE 
PERFORMANCE! 


} 
oht 


ider field 
\. startling 
16-page 


more 
tat 
stuate- 


proven In & 


tional matter sent Tree 


iddressed long 


ts (9) turn 


Goodwin Resolving Power lens 
front of eyepiece gives three 
times the magnification on each by 
lengthening your primary focal length 
angle up to three times, yet extends eye- 
piece out no more than two inches from 
normal. This alone sharpens definition. 


Next, by achieving your highest powers 
on more comfortable low-power eye- 
pieces, you lessen image deteriorations 
due to short-focus acute bending of the 
convergent beam, since all usual eye- 
pieces are f 1 or less. Again sharper 
images from this highest precision lens. 
Third, you get greater illumination and 
wider field by relieving tiny aperture 
restrictions of higher-power eyepieces. 

The Resolving Power 
matic. coated, gives flat fie 
the edge. Here is 
$17.50 " long 


standa prece 


First, the 
placed in 


lens Is 
ld sharp 
stonishment! Price 
idapte ibe fitting 
holders ONTA 
but tal to Unitrons only 
t Money back if 
two weeks 


by le 


not 


gions! 


COD 's ‘olleg md Obse 


may , purchase orde 


F R ANK GOODWIN 


315 Belden Ave., Chicago 14, II. 
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UNITRON Altazimuth Refractors: left to right, 1.6” (with star 
DUETRON double eyepiece), and 4” (with astro-camera and with UNIHE 


diagonal). 2.4” (with erecting prism system). 3” (with 


X on the shelf). 


UNITRON 











UNITRON Equatorial Refractors: left to right, 2.4” (with astro-camera), 3” Photo-Equatorial (with sun screen), and 4”, 
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All over the Earth, UNITRONS 


are 


busy 


Mars 


observi ng 





MANY Models To Choose From! 
1.6” ALTAZIMUTH $75 


with eyepieces for 78x, 56x, 39x 
$125 


($19 Down) 


2.4” ALTAZIMUTH 


with eyvepteces for 


($31 Down) 


100x, 72x, 50x, 


ATORIAT, ($56 


with evepieces for 


2.4” KOU Down) 


100x, 72 


$225 


129x, 


ALTAZIMUTH 


with evyepieces for 


($66 Down) 


hE, 358K, 


$265 


’ KOUATORIAL, 


with eyepieces for 


($108 Down) 


$435 
“ATORIAL, $550 


x, 171x, 131x, 96x, 67x, 48x 


$465 


120x, 83x, 60x 


$785 


120x, 83x, 60x, 38x 


$890 


120x, 83x, 60x, 


200x, 131x, 


* PHOTO. EOL 


with 


($137, Down) 


eyepleces tor 200 


ALTAZIMUTH 


eyepireces tor 250x, 214x, 


($116 Down) with 


167x, 


* KOUATORIAL 


evepireces for 250x, 214x, 167x, 


($196 Down) with 


* PHOTO-EOT 


with eve 


ATORIAL, ($222 Down) 


pieces tor 250x, 214x, 167x, 


SX 


$1175 


with eye 


* PHOTO. ROUATORIAL 
lrive and astro camera ($294 own) 


pieces tor 250x, 214x, 167x, 12 3x, 60x, 38x, 25x 


$1280 


wn) with 


* PHOTO. I Ol 


lrive, fixed pier 


ATORIAL, with « 


astro 320 Do 


yepreces for » 20x, 214x, , 120x, 83x, 60x, 


ver- power available 


or all model 


wccessories tripod and 
len cabinets, and operating 
instructions 
to add further 
pleasure 


One of the thrills of astronomy is the 
intellectual excitement of participating in 
important events. If the quality of your 
present telescope prevents you from taking 
fullest advantage of Mars’ proximity, what 
better time is there than NOW to consider 
the purchase of one of UNITRON'’s eleven 


famous models? 
@ LENSES are FULLY CORRECTED _ for 
spherical and chromatic aberration and are 
COATED for maximum brilliance and clarity of 
Image. Optics especially designed for astronomical 


observation, AIR-SPACED OBJECTIVE 
@ REFRACTOR type 1 


performance of larger telescopes of 
mirrored surfaces to become 1 
definition to the very edge of the field 
@ EYEPIECES of the HIGHEST QUALITY 
Orthoscopic, Achromatized Symmetrical, Kellner, 
Huygens. Three to eight eyepieces included with 
each instrument as standard equipment 
FINEST MATERIALS throughout 
SINT M TUBE Moving parts of Bk 
fully machined to close tolerances, and finished 
CHROMIUM. No war surplus components 
@ MODERN DESIGN 
gineering principles 
ANCE to which no 


illustration 

@ FOUATORIAL MODELS have slow-motior 

controls for both declination and right ascensior 
I 


s well as rapid-motion controls. Sturdy TRIPOD 
@ ALTAZIMUTH MODELS have motion 
controls for both altitude and azimuth as well as 
clamps for both co-ordinates Sturdy TRIPOD 
@ VIEW FINDER crosshair eyepiece 
@ RACK-AND-PINION FOCUSING 

Choice of UNIHEX Rotary Eyepiece Select 
STAR DIAGONAL and KRECTING PRISM 
TERRESTRIAL OBSE RVATION. The same 
complete range of terrestrial magnifications as for 
elestial observation 
@ SUNGLASS for solar obser 
@ sUN PROJECTING 


equipment on 3” and 4” 


iwailable for other Models 


plicates the 
types. N 


Superior 


DU RALI 
RASS care 
1a 
used 
tested en 
APPEAR 


can do justice 


based on time 


HANDSOMI 


slow 


with 


vation 


SCREEN is standaré 
Equatorial Models and 





TELESCOPE ACCESSORIES by UNITRON 


UNITRON ACCESSORIES include objective 
lenses, eyepieces, rack-and-pinion focusing mecha- 
nisms, sun projecting screens, guide telescopes, 
the UNICLAMP camera brackets, and many other 
components in addition to those listed on this page. 
All are described, illustrated, and priced in the 
new UNITRON Catalog. Since each component is 
used as standard equipment in UNITRON Refrac- 
tors themselves, you are assured of obtaining the 
finest quality. 


ASTRO-CAMERA 220: Complete with 
ated curtain shutter, giving speeds of 1/10 to 1/% 
second, bulb and time, shutter release, ground 
glass back, 3 double plateholders for 344” x 4%” 
plates or cut film, a 30-mm. f.l. eyepiece, extension 
tubes and clamps, and a fitted wooden cabinet 
Model A is designed to fit the 


UNITRON rack and 
pinion and is for UNITRONS only. Model B fits 
14” holders. A or B: 


Only $69.50 postpaid 


With DUETRON, 
cope simultaneously 
eyepieces used need 


air-oper 


3° eveplece 


DUETRON Double Eyepiece: 
two observers may use the tele 
and with equal comfort. The 
not necessarily be of the same magnification 
DUETRON is a real boon for father-and-son ob 
serving teams. With DUETRON, more observers 
may be accommodated at star parties, and the ad 
vanced members may provide valuable instruction 
to the beginners. The tube of DUBRTRON Model A 
is interchangeable with the customary UNITRON 
drawtube and may be used with all models with the 
exception of the 1.6” Refractor, DUERTRON Model 
} fits 144” holders. Complete with special 


eyeprece 
clamping device and cabinet. A or B: 


Only $23.50 postpaid 


1 on UNITRON 2.4” 
achromatic objective, 
Chromed brass tube 
screws 


1. VIEW FINDER (As 

Equatorial): 23.5-mm. (.93”) 
6x eyepiece with 
Mounting brackets with centering 


Only $8.50 postpaid 


UNITRON 
achromatic ob 
Other 


crosshairs 


2. VIEW FINDER (As shown on 
Altazimuth): 30-mm. (1.2”) coated 
ective and 8x eyepiece with crosshairs 


details as in View Finder 3 
Only $10.75 postpaid 


3. VIEW FINDER (As 
Refractors): 42-mm. (1.6”) coated achromatic ait 
spaced objective 10x eyepiece with crosshairs 
Duraluminum tube finished in white enamel. Dew 
cap. Furnished with mounting brackets with cen 
tering screws for collimation This finder 
makes an excellent hand telescope for spectacular 
wide-field views of the sky. 


Only $18.00 postpaid 


UNIHEX ROTARY EYEPIECE SELECTOR: 
The old-fashioned method of fumbling with eye 
pieces in the dark has been outmoded by UNIHEN, 
UNITRON's new Rotary Eyepiece Selector. With 
UNIHEX, you always have 6 magnifications ready 
at your fingertips. To change ere merely rotate 
a new eyepiece into position while the object stays 
centered. and in focus in the field of view. Model A 
is designed to fit the UNITRON rack and pinion 
and is for UNITRONS only. Model B fits A 
eyepiece holders. Complete with special clamping 
device and cabinet. A or B: 


Only $24.75 postpaid 


UNITRON 4” 


shown on 


How to ORDER 


already know all about l NITRONS 
throug! 


Summer ts here, 


You may 
perhaps you have had a chance to look 
one at a star and now that 
vou don’t want to miss out on the fine 
To order your | NITRON, send check 
order im tull, or use ut Easy P 
described below sell O.D. shipment, sen 
deposit. Shipments are made 
UNITRON instruments are 
quality, 1 


party 
observing 


ayvment 

} 
express collect 
fully guaranteed 
orkmanship, performance, and 


meet with your approval or your money back 


How to Purchase Your UNITRON 
Using our EASY PAYMENT Plan 
UNITTRON's 

convenient and 
UNITRON Refractor 
turb your savings or 
cost of the 
down payment 


popular Easy Payment Plan is a 

economical way to buy your 
when you do not want to dis 
when you haven't the total 
immediately available. The 
required is 25%. The 
is payable over a 12-month period, and there is a 
6°) carrying charge on the unpaid balance. Your 
first payment is not due until 30 days after you 
receive the instrument, and if you should want to 
pay the entire balance due at that time, the carry 


ing charge is canceled 


] De 
telescope 
balance due 


There is no “red tape’’ when you order you 
merely fill in the UNITRON Easy Payment Ordet 
Form, return it together with the dowt 
payment, and the model of your « 
to you at once 

Do not 
} 


required 
hoice is shipped 
hesitate to use this plan merely because 
purchased anything on time 
payments. The procedure is practically painless 
{is an ideal means of enjoying the use of your 
paying for it 


UNITRON while 


you have never before 


Get UNITRON’S FREE 
Observer's Guide and Catalog 


on Astronomical Telescopes - 


This valuable 38-page book 
is yours for the asking! 


With the artificial satellite and space travel 
almost a reality, astronomy has become 
today's fastest growing hobby. UNITRON’S 
new handbook contains full-page illustrated 
articles on astronomy, observing, tele- 
scopes and accessories. Of interest to 
beginner and advanced amateurs alike. 


Contents include — 


¢ Observing the sun, 
moon, planets and 
wonders of the sky 


e Constellation map 

¢ Hints for observers 

© Glossary of telescope terms 
e How to choose a telescope 


e Amateur clubs and research 
programs 


UNITRON 
of UNITED SCIENTIFIC CO. 


204-6 MILK STREET ° BOSTON 9, MASS. 


Please rush to me, free of charge, UNITRON’S new 
Observer's Guide and Telescope Catalog. 


BB Name 
Street 


Bit, 
ST-8 
| | ee os Ff oe Oe he 


State. . 


. 
: 
ll 


UNITRON rsCumentt Division +) UNITED SCIENTIFIC CO 


° LK ST, BOSTON 9, MASS 
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SUNSPOT NUMBERS 

May I, 101, 78; 2, 96, 93; 3, 107, 138; 
4, 134, 169; 5, 138, 158; 6, 118, 162; 7, 
155, 162; 8, 166, 186; 9, 154, 180; 10, 146, 
i7es 21,343, 175; 12,. 130, 163; 13, 11S, 
142; 14, 110, 133; 15, 95, 110; 16, 86, 122; 
17, 107, 182; 18, 131, 144; 19, 119, 136; 
pe, 131, 127; 21, 117, 144;-22, 108, 119; 
Zo, 19, B62; 24, 80, 102; 25, 95, 103; 20, 94, 
is ees 205, 115728, 119, 15/;-29,. 125, 
136; 30, 121, 146; 31, 111, 123. Means for 
May: 117.3 136.0 Zurich. 

Above the American num 
then These are observed 
the American 
from AAVSO 


Zurich numbers 
its stations In 


American; 


the date, 
number. 
numbers, 
Rosebrugh 
the 
and 


are 
the 
mean relative 
computed — by D 
Solar Division bservations, 
fron Zurich Observatory 
Locarno and Arosa 


J. Mergentaler has reported the 
Polish the following 
monthly sunspot numbers for 1955, based 


given 
Zurich 


sunspot 
W 


in 
journal Urania 
upon observations made in Poland: Janu- 
ary, 22.0; February, 21.4; March, 4.0; 
April, 8.4; May, 23.4; June, 24.0; July, 
22.6; August, 38.4; September, 41.0; Oc- 
53.3; December, 


tober, November, 77.4; 


60.4. 


AUGUST METEORS 


richest those 


The Perseid of 
showers that recur each year, will be ob- 


meteors, 


servable under very favorable conditions 
this year because moonlight will not inter 
fere. The first Perseids appear late in 
July, and increase in number until August 
12th, after steadily 


fewer. On 


which they become 


any one night, Perseids are 


more numerous after midnight, asthe 
radiant point climbs higher in the sky. At 
the maximum, 50 per 
hour before 
skies are clear. 
night, as the first quarter phase on August 
13th is in Libra. 

These meteors are swift, many leaving 


date of meteors 


may be counted dawn, if 


The moon sets before mid- 


trains, and a large proportion of them are 
The radiant 
declination 


Ist magnitude or brighter. 

is at right ascension 3" 04", 
, north of Gamma Persei, at the date 
QO. 


tol 
of maximum activity. E. 
PREDICTIONS OF BRIGHT 
MINOR PLANET POSITIONS 
Urania, 30, 9.5. July 26, 22:32.8 —8-18. 
August 5, 22:27.1 —8-36; 15, 22:19.1 
—9-07; 25, 22:09.8 —9-46. September 4, 
22:00.4 —10-27; 14, 21:52.2 —11-01. 
August 15, 23:21.7 —14 
—15-24. September 4, 
22:55 —17-19; 24, 


14, 22:55.7 
October {, 22:40.1 


Metis, 9, 8.8. 
9; 25, 23:14.3 
23:05.2 — 16-27; 
22:46.9 —17-52. 
— 18-04. 

Harmonia, 40, 8.9. August 15, 23:39.7 
—9-32; 25, 23:33.5 —10-39. September 4, 
23:25.3 —11-51; 14, 23:16.0 —12-57; 24, 
23:07.2 —13-49. October 4, 23:00.0 
— 14-19. 

After the asteroid’s name are 
magnitude expected at opposition 
given its right ascension 
for 0" Universal time. In each case the 

the asteroid is retrograde Data are 


1 
the TAU) Minor Planet Center at the 
Cincinnati Observatory 


its number and the 
At 10-day inter 
vals are and declination 
(1950.0) 

motion of 
supplied by 
University of 





THANKS! 


FOR THE WONDERFUL 


RECEPTION YOU’VE GIVEN 


THE SENSATIONAL NEW LINE OF 
TRECKER SCOPES 


Vade in U.S 


The 


what “you've been waiting for.” 


SO 


iry to maintain our two-week delivery 


we are stepping up production on 
schedule, 


A 


flood of inquiries we've received shows conclusively that this is 


SCOPES 
be able 


PFRECKER 
and 


to 


to in 


the future to ship immediately upon receipt of your order. 


. 8295.00! 


$495.00 


6-inch 


6-inch De Luxe 


De Luxe 
575.00 
875.00 

1150.00 


Standard 
8-inch $375.00 $ 
10-inch 


1214-inch 


675.00 
995.00 


20-YEAR GI 
cept 


{RANTEE on all scopes, ex 


drive motors, tripod casters, and op 


tical coatings 


CONTROL 
Unitron-type re 
length $14.95 


FLEX-LINE 
axis of 
$-foot 


For 
fractors only 


STAR DIAGONAL 


for 


polar 


Unitron 


$12.95 


14-inch with reducer 


type refractors only. 
FINDER SCOPES 
Equipped with helical focusing, cross 
hairs, and mounting with three-way 
alignment. 50-mm. objective. $18.50 


Skeleton type MIRROR CELLS 
$6.50 8-inch......$10.95 


6-inch 


SUPER-RIGID MOUNTING — mas 
sive aluminum castings, 1%-inch 
shafts. Surprisingly light—6- or 8-inch 
scope, about 85 pounds 
RETRACTABLE BALL-BEARING 
CASTERS—screw-down legs 
FIBERGLASS FEATHER-LIGHT 
TUBE 

FINDING SCOPE 
~—helical focusing 
SYNCRO-MESH RACK-AND 
PINION FOCUSING SYSTEM. 
SUPERB OPTICS—f/8 
pyrex mirrors—guaranteed 
and to resolve Dawes 
good nights 

OCULARS (EYEPIECES) 
of these eyepieces: 28-mm., 7-mm., 
4-mm. orthoscopics, 16.8-mm. Erfle 
or any two eyepieces and a Goodwin 
Barlow lens. 

CLOCK DRIVES — standard 
or the fabulous ASTRO-FIX 
MANUAL FLEX-LINE CONTROL 
COMPLETE PORTABILITY—assem 
bled or disassembled in minutes. 
EXPOSED FOCAL PLANE-—for com 
plete ease in astrophotography 


50-mm. objective 


parabolic 
wave 
limit on 


4 


any three 


110-volt 


1811 Long Beach Blvd., Long Beach 
Write, Wire, or Phone GArFie_p 2-3411 or NEVAbDA 6-7683 


VARIABLE STAR MAXIMA 

August 2, TD Aquarii, 204405, 7.9; 4, 
S Pegasi, 231508, 8.0; 10, R Canum Venati 
corum, 134440, 7.7; 12, Z Ursae Majoris, 
115158, 6.6; 15, X% Centauri, 114441, 7.8; 
21, RS Herculis, 171723, 8.0; 22, R Lyncis, 
065355, 7.9; 22, SS Virginis, 122001, 6.9; 
24, R Indi, 222867, 8.0. 


predictions of variable 
AAVSO. Only stars are included whose 
mean maximum magnitudes are brighter than 
magnitude 8.0. Some, but not all of them, are 
nearly as bright as maximum two or three weeks 
before and after the dates for maximum. The 
data given include, in order, the day of the month 
near which the maximum should occur, the star 
name,’ the star designation number, which gives 
the reugh right ascension (first four figures) and 
declination (bold face if southern), and the pre 
dicted magnitude 


MOON PHASES AND DISTANCE 
New August 6, 11:25 
First quartet \ugust 13, 8:45 
Full moon August 21, 12:38 
Last quarter August 29, 4:13 
New moon September 4, 18:57 


These star maxima are 


by the 


moon 


Diamete 
3a’ 23" 


99’ 96” 


Distance 
222 400 mi. 
252,200 mi. 


August 

5,21" 

18, 16" 
September 

Perigee 3, 4° 


Jory va 
Perigec 


\pogee 


224,300 mi. 33” 06” 


UNIVERSAL TIME (UT) 
TIMES used on the Observer's Page are Green 
wich civil or Universal time, unless otherwise 
noted. This is 24-hour time, from midnight to mid 
night; times greater than 12:00 are p.m. Subtract 
the following hours to convert to standard times ir 
the United States: EST, 5; Csi, 6: MSE, 7: 
PST, 8. If necessary, add 24 hours to the UT be 
fore subtracting, in which case the result is your 
standard time on the day preceding the Greenwich 


date shown 


COAST INSTRUMENT, INC. 


23 years in the optical business 
5, Calif. 


Exclusive International Distributor 
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Polius @ 


THE SUN, MOON, AND PLANETS THIS MONTH 
The sun, on the ecliptic, is shown for the beginning and end of the month. 
The moon’s symbols give its phase roughly, with the date marked alongside. 
Each planet is located for the middle of the month and for other dates shown. 


Mercury remains in the evening sky all 
month, but poorly placed for viewing 
from northern latitudes. 
gation on August 31st, when 27° 137 east 


\t greatest elon 


of the sun, Mercury sets only about one 
hour after the sun 
junction: occurs on 


\n interesting con- 
\ugust 9th, as the 
planet passes 10’ south of Jupiter. Mer 
cury will then be of magnitude —0.3 and 
Jupiter 
hour after sunset. 


-1.3, the two planets setting one 


Venus appears brilliant in the morning 


21 


sky, rising about 34 hours before the sun 


during the latter part of August. On the 
3lst, Venus is at greatest elongation, in 
This 
dazzling white object: shines at) magni 
—4.1 


scope will reveal a disk 29” in diameter 


Gemini, and 45° 55’ west of the sun. 


tude in mid-August, when a_ tele 
and 40 per cent illuminated, 

This planet may be seen in the day- 
time, particularly on September Ist, when 
near the 
2:29 UT, 
moon. 


moon. Conjunction occurs at 


with Venus 1° 08’ north of the 
after sunset in 
midmonth, dominates the midnight sky 
with its red brilliance. The planet bright- 


ens from a magnitude of —1.8 to —2.5 


Mars, rising 1} hours 


CORRECTION 
In the chart of Mars’ path on page 377 
of the June issue, the label » (upsilon) 
used for three stars in Pegasus, Aquarius, 
and Pisces, should be changed to 9 (theta) 
in each Gary E. Caldwell, Mount 
Pleasant, attention to 


case. 


lowa, has called 


these errors. 


MINIMA OF ALGOL 
August 3, 12:34; 6, 9:25; 9, 
3:00; 14, 23:49; 17, 20:37; 20, 
14:34: 26; 11:08; 29, 7:52. 
$40: 4, 3:29: 6, 22:17; 9, 
These minima predictions for Algol are based on 
the formula in the 1953 IJnternational Supplement 
of the Krakow Observatory. The times given are 


geocentric; they can be compared directly with 
observed times of least brightness 


6:52; ¥2, 
F7:265 23 
September 1, 
19:06. 


| insertion will be made in next issue. 


of merchandise advertised. 


through August. Located 


Mars begins retrograde (westward) motion 


in Aquarius, 


on the 11th, prior to opposition next 
month. On August 2]st it passes the peri 
helion point in its orbit, and the next 
three months will be unusually favorable 
The Martian 
August 15th. 


for telescopic observations. 


diameter is 227.6 on 


Jupiter is low in the western sky after 


wesT 
MERCURY W 
MARS & 
SATURN @ 
NEPTUNE @N 


VENUS § 
JUPITER 
URANUS @6U 

PLUTO OP 


sunset, and disappears into the sun’s glare 


early in August. Its conjunction with 


Mercury on the 9th is described above 

Saturn, visible only during evening 
hours, comes to eastern quadrature with 
The planet is in 
+ 0.7. On the 


will be inclined 


the sun on August 19th. 
Libra, and is of magnitude 
15th, 
232.5. 


the ring system 
with the northern face in view 
rising 


the morning sky, 


shortly before dawn begins. 


Uranus is in 


Neptune is in Virgo, and observable 
only during early evening hours. E. O. 





SKY-GAZERS EXCHANGE 


Classified advertising costs 15 cents a word, in- 
cluding address; minimum charge, $3.00 per ad 
Remittance must accompany order. Insertion is 
guaranteed only on copy received by the 20th of 
the second month before publication; otherwise, 
We cannot 
acknowledge classified ad orders. Sky Publishing 
Corporation assumes no responsibility for state 
ments made in classified ads, nor for the quality 
Write Ad Dept., Sky 
and Telescope, Harvard Observatory, Cambridge 
38, Massachusetts. 
WANTED: Second-hand 
Unitron equatorial 
model of either. C. 
Augusta, Ga. 


or; or 4” 
vuld consider photographi 
H. Thigpen, University Hosp 


Questar, 
} 


INTERESTED in astronomy as a career? 1|'oca 
tional and Professional Monographs: Astronomy 
by Freeman D. Miller describes personal qualifi 
cations, scholastic training, and job opportunities 
$1.00 postpaid. Send to Box B, Sky and 
scope, Harvard Observat . Cambridge 38, Mass 


Tele 
y Precision Opt 
15 equatorial 
Samuel Linn, 


FOR SALE: 8” mirror, 

cal Co., 3 eyepieces, 5 ; si 
Unitron, 5 eyepieces, $300.00 f.o.b 

orrill, Nebr. 

OUTER-SPACE GEMS? Yes! Free information 

about these oddities, also rare, beautiful minerals 

and gemstones of this earth. Rare Gem and 

Mineral Co., 5880 Hollywood Blvd., Hollywood 
28, Cali 

BINOCULAR MOUNT, altazimuth, hard alumi 
num alloy, highly resistant to weather. Screw 
nto top of stepladder, fence post, etc igid 
solid. Fits any binocular with 34” 
centerpost. Only $5.00 postpaid 
tronomy, 536 Concord Place 


WILL PURCHASE 16” pyrex 
or without glass tool. Write giving specificatior 
ind your price to Edgar Everhart, Wormwoo 
Hill, Mansfield Center, Conn 


SETTING CIRCLES, 8” printed Precise _ fine 
markings, 720 divisions, beautifully numbered, 
reinforced pilot hole in exact center. Guaranteed 
perfect. Complete detailed instructions for ac 
curate mounting and lining up scope 
circles. $6.00 per pair B. A. Ste 
LaMesa, Dodge City, Kans 


nee on 
Anaheim As 
Anaheim, Calif 


mirror blank wit! 


tor 1s 


2011 


vens, 


PROFESSIONALS and Amateurs Attention: Tele 
scope objectives 3-3/16" diameter, achromatic, 
coated, 2444” focal length in threaded brass cell, 
excellent for telescopes and $16.00 
Height-finder objectives 2-3/64”" diameter, achro 
matic, coated, approximately 9” focal length in 
threaded metal cell, $5.00 each 7 x 50 binocu 
ar eyepieces, spiral focusing, ited eye lens, 
$3.00 each Red filters, diameter, 

1 } 


shoo brass calle 4 Tank periscope 


finders 


right-angle prisms 1! 

long, in metal an 

Surplus stock is I 
paid in U. §. Satisfaction or money ref 


. un 
Charles E. Roberts, Fremont, ¢ 


hi 


\STRONOMICAI 


$68.50 


TELESCOPES, M Inx Space 
rth $110.00. Book bar 
Amsterdam, N. Y 


Rover easily 


wo 1 
gains. Rasmussen and Reece, 


SACRIFICE AT $400.00. my personal 12” scope 
Will hand grind to order mirrors up to ” Herb 
Doughty, 611 Prospect Ave., ima, ¢ 
NG CIRCLES, photo printed! 5”—$4.50 to 
55.45 pair Declination id hour angle 
id r respec 
tructions included its later! 6” 
r, 75” focal ( Gerald N. Rote, 
idale, Tonawanda, 
PAPE RECORDING of 
ecture”’ on basic constellat 
Recorded 714” gle or du 
money order f $5.00 to Scho 


1307 Ridgelake Drive, Metairie, La 
WANTED 


MOUNTED: 5” 
quality, $220.00 ar 
$20.00 € 


"Wither 


srrespondence 


spoon, Sumter, S. ¢ 
METEORITES reach the earth from ir planetary 
pac ‘se for research, lectures, and demonstra 
Arizona crater, $3.00, $5.00, $10.00 
Texas, Scientific 


2846 Ave., Baltimor 15 


S27 00 


Oak 


$3.00 $5.00 


8” REFLECTOR 
eyepieces, finder, 
ti $300.00, Information and ph s m 
G. Dumas, 454 Forsyth St., Barnesville, G 

MASTER CLOC(., genuine Synchronome with sec 
onds dial, in mahogany case. Like new condition 
Photos available $300.00 B Wacek, 2901 
Remington Ave., Baltimore 11, 1 


equatorial mount, 
lrive excellent 


Henry 


f/10, heavy 
slow-motior 





August, 1956, Sky AND TELESCOPI 


173 





SUNSPOT NUMBERS more numerous after midnight, as the VARIABLE STAR MAXIMA 

May 1, 101, 78; 2, 96, 93; 3, 107, 138;  Tadiant point climbs higher in the sky. At August 2, T) Aquarii, 204405, 7.9: 4, 
4, 134, 169; 5, 138, 158: 6, 118, 162; 7, the date of maximum, 50 meteors per — § Pegasi, 231508, 8.0; 10, R Canum Venati 
155, 162; 8, 166, 186; 9, 154, 180; 10, 146, hour may be counted before dawn, if — corum, 134440, 7.7; 12, Z Ursae Majoris, 
178: 11, 143, 175: 12, 130, 163: 13, 118, Skies are clear. The moon sets before mid- 115158, 6.6; 15, X Centauri, 114441, 7.8; 
142: 14, 110, 133: 15, 95, 110: 16, 86, 122: night, as the first quarter phase on August — 21, RS Herculis, 171723, 8.0; 22, R Lyncis, 
17, 107, 132; 18, 131, 144; 19, 119, 186; 9 13th is in Libra, 065355, 7.9; 22, SS Virginis, 122001, 6.9; 
20, 131, 127: 21, 117, 144: 22, 108, 119: These meteors are swift, many leaving 24, R Indi, 222867, 8.0. 


23, 75, 82: 24, 80, 102; 25, 95, 103: 26, 94, trains, and a large proportion of them are These predictions of variable star maxima are 
21). OF p er. « on. or l ag de or brighter. The radiant by the AAVSO. Only stars are included whose 
120: 27, 105, 115: 28, 119, 137: 29, 125, st magnitu or righter mean maximum _magnitudes are brighter than 


136: 30, 121. 146: 31, 111. 123. Means for is at right ascension 3" 04", declination magnitude 8.0. Some, but not all of them, are 


, oi | [GC ee hedate nearly as bright as maximum two or three weeks 

Mav: 117.3 American: 136.0 Zurich. tov’, north of Gamma Perser, at the dat before and after the dates for maximum. Ths 
of maximum activity. ir ©: data given include, in order, the day of the month 

American num near which the maximum should occur, the star 


Above are given the date, the 
name, the star designation number, which gives 


ber, then the Zurich number. These are observed dain 
mean relative sunspot numbers, the, American the rough right ascension (first four figures) and 


computed by D. W Rosebrugh from AAVSO PREDICTIONS OF BRIGHT declination (bold face if southern), and the pre 


Solar Division bservations, the Zurich numbers cei : —- dicted magnitude 
from Zurich Observatory and its. stations in MINOR PLANET POSITIONS 
Locarno and Arosa Uigaaee . : an aa ICE 
fa . Urania, 30, 9.5. July 26, 22:32.8 —8-18. MOON PHASES AND DISTANCE 
J. Mergentaler has reported in_ the : is : ae Or 
August 5, 22:27.1 —8-36; 15, 22:19.1 New moon August) 6, 11:25 
—9.07; 25, 22:09.8 —9-46. September 4, — First: quarter Nugust 13,0 8:15 
29:00.4 —10-27: 14, 21:52.2 —11-01. Full moon August 21, 12:38 
upon observations made in Poland: Janu- eee I \ 29 4-13 
990): Fel ied. Sieh 20 Metis. 9. 88. A 15. 23-21.7 i “ast quarter ugust 29, 4:13 
ary, 6; ebruary, <1.4;  Marcn, Uy I 7, Py One. ss pe J, &J:61.4 — New moon September 1, 18:57 
April, 8.4; May, 23.4; June, 24.0; July, 19; 25, 23:14.3 —15-24. September 4, 
22.6; August, 38.4; September, 41.0; Oc- 23:05.2 —16-27; 14, 22:55.7 —17-19; 24, 
tober, 53.3; November, 77.4; December, 22:46.9 —17-52. October 4, 22:40.1 
60.4 — 18-04. 


Polish journal Urania the — following 
monthly sunspot numbers for 1955, based 


August Distance Diameter 
Perigee 5,21" 222,400 mi. So.25" 
Apogee 18,16" 252,200mi. 29’ 26” 


; ; een September 
AUGUST METEORS Harmonia, 40, 8.9. August 15, 23:39.7 Perigee 3, 4" 224,300 mi. 337 06” 
. — 9-32; 25, 23:33.5 —10-39. September 4, ‘ 
The Perseid meteors, richest of those tiesege 1151: 14, 28:16.0 19.57. 94 
92.9% Q _ : . 98. —= § 2-34. 24. HUE . " > ma 

ae cae ee ace UNIVERSAL TIME (UT) 
23:07.2 — 13-49. October i, o9s0U TIMES used on the Observer's Page are Green 
‘ : ey YS |! 2 wich civil or Universal time, unless otherwise 
this vear because moonlight will not inter noted. This is 24-hour time, from midnight to mid 
After the asteroid’s name are its number and the night; times greater than 12:00 are p.m. Subtract 

magnitude expected at opposition. At 10-day inter the following hours to convert to standard times ir 
July, and increase in number until August vals are given its right ascension and declination the United States: EST, 5; CST, 6; MST, 7 
: ee (1950.0) for 0® Universal time. In each case the PST, & If necessary, add 24 hours to the UT be 
12th, after which they become steadily motion of the asteroid is retrograde Data are fore subtracting, in which case the result is your 
1 by the TAU Minor Planet Center at the standard time on the day preceding the Greenwicl 


showers that recur each vear, will be ob- 
servable under very favorable conditions 


fere. The first Perseids appear late in 


supplies 
University 


fewer. On any one night, Perseids arc af Cincinnati Observators date TEhown 





TH ANKS ! FOR THE WONDERFUL 
RECEPTION YOU°VE GIVEN 
THE SENSATIONAL NEW LINE OF 


‘ , >] Al a | >! AJ 

rRECKER SCOPES 
. Vade in U.S.A 

The flood of inquiries we've received shows conclusively that this is 

what “you've been waiting for.” 


SO... we are stepping up production on TRECKER SCOPES to 
try to maintain our two-week delivery schedule, and to be able in 
the future to ship immediately upon receipt of your order. 


6-inch $295.00 (1) SUPER-RIGID MOUNTING — mas 
Tl sive aluminum castings, 1%4-inch 


6-inch De Luxe $495.09 shafts. Surprisingly light—6- or 8-inch 
scope, about 85 pounds 
Standard — De Luxe 2) RETRACTABLE  BALL-BEARING 
8-inch $375.00 S 575.00 CASTERS-—screw-down legs 
FIBERGLASS FEATHER-LIGHT 
TUBE 
FINDING SCOPE—50-mm. objective 
20-YEAR GUARANTEE on all scopes, ex —helical focusing 
cept drive motors, tripod casters, and op 5) SYNCRO-MESH RACK-AND 
tical coatings PINION FOCUSING SYSTEM. 
SUPERB OPTICS—f/8 parabolic 
FLEX-LINE CONTROL pyrex mirrors—guaranteed '& wave 


and to resolve to Dawes’ limit) on 


10-inch 675.00 875. 
1214-inch 995.00 1150.00 


For polar axis of Unitron-type re 


fractors only. 3-foot length. $14.95 good nights 


OCULARS (EYEPIECES) —any three 
STAR DIAGONAL of these eyepieces: 28-mm., 7-mm 
I! inch with reducet for Unitron 4-mm. orthoscopics, 16.8-mm. Erfle 

J f t | $12.95 or any two eyepieces and a Goodwin 
type retractors only. 7. Barlow lens 


FINDER SCOPES CLOCK DRIVES — wanda 10s COAST INSTRUMENT, INC. 


Equipped with helical focusing, cross or the fabulous ASTRO-FIX = . . . 
hairs. and mounting with three-way MANUAL FLEX-LINE CONTROI 23 years in the optical business 
alignment. 50-mm, objective. $18.50 ( COMPLETE PORTABILITY—assem 1811 Long Beach Blvd., Long Beach 5, Calif. 
bled or disassembled in minutes ng a . : i : diane 
: ‘Ee : > *, Or »G ELD 2-341] NEVADA 6-768: 
Skeleton type MIRROR CELLS EXPOSED FOCAL PLANE-—for com Write, Wire, or Phone ARFIELD or »A 6-7683 


6-inch......$6.50 8-inch......$10.95 plete ease in astrophotography Exclusive International Distributor 
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THE SUN, MOON, AND PLANETS THIS MONTH 
The sun, on the ecliptic, is shown for the beginning and end of the month. 
The moon’s symbols give its phase roughly, with the date marked alongside. 
Each planet is located for the middle of the month and for other dates shown. 


Mercury remains in the evening sky all 
month, but placed for viewing 
from northern latitudes. 
gation on August 31st, when 27° 137% east 
of the sun, Mercury sets only about one 
\n interesting con- 


9th, as the 


poorly 
\t greatest elon- 


hour after the sun. 


junction occurs on August 
planet passes 10’ south of Jupiter. Mer- 
cury will then be of magnitude —0.3 and 
Jupiter —1.3, 


hour after sunset. 


the two planets setting one 


Venus appears brilliant in the morning 
sky, rising about 34 hours before the sun 
during the latter part of August. On the 
3ist, Venus is at greatest elongation, in 
This 
dazzling white object: shines at) magni 
tude —4.1 in mid-August, when a_ tele 
scope will reveal a disk 29” in diameter 
and 40 per cent illuminated. 

This planet may be seen in the day- 


Gemini, and 45° 55’ west of the sun. 


time, particularly on September Ist, when 
near the moon. 
2:20 U F, 


moon. 


Conjunction occurs at 


with Venus 1° 08’ north of the 


Mars, rising 14 hours after sunset in 
midmonth, dominates the midnight. sky 
with its red brilliance. The planet bright 


ens from a magnitude of —1.8 to —2.5 


CORRECTION 
In the chart of Mars’ path on page 377 
of the June issue, the label » (upsilon) 
used for three stars in Pegasus, Aquarius, 
and Pisces, should be changed to § (theta) 
Gary E. Caldwell, Mount 
called attention to 


in each 
Pleasant, 


case. 
Iowa, has 


these errors. 


MINIMA OF ALGOL 
Be:54- 6, 9:23; 9, 6212: Fz, 
3:00; 14, 23:49 17, 20:37; 20, 17:26; 23, 
14:14; 26, 11:08; 29, 7:52. September 1, 
4:40; 4, 1:29; 6, 22:17; 9, 19:06. 


These minima predictions for Algol are based on 
the formula in the 1953 International Supplement 
of the Krakow Observatory. The times given are 
geocentric; they can be compared directly with 
observed times of least brightness 


\ugust 3, 


through August. Located in Aquarius, 
Mars begins retrograde (westward) motion 
on the 11th, prior to opposition next 
month. On August 2Ist it passes the peri 
helion point in its orbit, and the next 
three months will be unusually favorable 
The Martian 
15th. 


Jupiter is low in the western sky after 


for telescopic observations. 


diameter is 22”.6 on August 


Camis MAJOR 


VENUS 6 
JUPITER 
URANUS @6U 

PLUTO @P 


MERCURY W 
MARS A 
SATURN @ 
NEPTUNE @N 


sunset, and disappears into the sun's glare 


early in August. Its conjunction with 


Mercury on the 9th is described above 


Saturn, visible only during evening 
hours, comes to eastern quadrature with 
Phe planet is in 
+(.7. On the 


inclined 


the sun on August 19th 
Libra, and is of magnitude 
15th, the ring will be 
23°.8, with the northern face in view 


system 


Uranus is in the morning sky, rising 
shortly before dawn begins 
Neptune is in Virgo, and observable 


only during early evening hours. E. O. 





SKY-GAZERS EXCHANGE 


Classified advertising costs 15 cents a word, in- 
cluding address; minimum charge, $3.00 per ad 
Remittance must accompany order. Insertion is 
guaranteed only on copy received by the 20th of 
the second month before publication; otherwise, 
insertion will be made in next issue. We cannot 
acknowledge classified ad orders. Sky Publishing 
Corporation assumes no responsibility for state 
ments made in classified ads, nor for the quality 
of merchandise advertised. Write Ad Dept., Sky 
and Telescope, Harvard Observatory, Cambridge 
38, Massachusetts. 
WANTED: Second-hand Quest 3" of 
Unitron equatorial. Would consider photographi 
model of either. C. H. Thigpen, University Hospi 
tal, Augusta, Ga. 


INTERESTED in astronomy as a career? ca 
tional and Professional Monographs: Astronomy 
by Freeman D. Miller describes personal qualifi 
cations, scholastic training, and job opportunities 
$1.00 postpaid. Send to Box B, Sky and Tele 
scope, Harvard Observatory, Cambridge 38, Mass 

FOR SALE: 8” mirror, . by Precision Opt 

cal Co., 3 eyepieces, $1 £/15 equatorial 

Unitron, 5 eyepieces, $300.00 f.o.b. Samuel Linn, 

Morrill, Nebr 

OUTER-SPACE GEMS? Yes! 
about these oddities, also rare, 
and gemstones of this earth 
Mineral Co., 5880 Hollywood 
28, Calif. 


Free information 
beautiful minerals 

Rare Gem and 
Blvd., Hollywood 


BINOCULAR MOUNT, altazimuth, hard alumi 
num alloy, highly resistant to weather. Screw 
nto top of stepladder, { post, etc Rigid and 
solid. Fits any binocular with 34” clearance 
centerpost. Only $5.00 postpaid. Anaheim 

tronomy, 536 Concord Place, Anaheim, Calif 


WILL PURCHASE 16” pyrex mirror blank wit! 
or without glass tool. Write gi g specifications 
ind your price to Edgar Everhart, Wormwood 
Hill, Mansfield Center, Conn 

SETTING CIRCLES, 8” t 
markings, 720 divisions, beautifully numbered, 
reinforced pilot hole in exact center. Guaranteec 
perfect. Complete i 
Surate mounting an 
circles. $6.00 per 


LaMesa, Dodge C 


printed Precise nine 


d Amateurs Attention: Tele 
vs diameter, achromatic, 
threaded brass cell, 


3/16 
2414” focal length in 
1 lers. $16.00 


telescopes in hinders 

64” diameter, achro 

focal length in 
x 50 binocu 

al focusing, coated eye lens, 

filters, 1 diameter, in 


r $1 Tank peris 


PROFESSIONALS an 


scope objectives 


objectives 
approximately 9” 
ell, $5.00 eacl 


Height-finder 
matic, coated, 
! led metal 
yepleces, spl 
each Red 


rass ce Is, 6 


S 


it S 
Charles E. Roberts, Fremont, O 


TELESCOPES, Monolux Space 


ASTRONOMICAI 
Rover, $68.5 
gains 


$110.00 3 t 


K wT 
Amsterdam, N. Y 


8.50, easily worth 
Rasmussen and Reece, 
$400.00, my personal 12” scope 
der mirrors up to 10”, Herb 
é Ave., Lima, Oh 


SACRIFICE AT 
Will hand grind to 
Doughty, 611 Pros; 

SETTING CIRCLES, photo printed! 5”—$4.50 to 
8”—-$5.75 per pair Declination an 

half degrees and two minute 
ructions included Kits 

’ focal length, $15.00. Gerald 


mirror, l 
Tonawanda, N. 


82 Floradale, 


PAPE RECORDING of 
ecture” on basic ¢ 
rf » e800 ei XS 


ey ord Schoo 
7 Ridgelake Drive, Metairie, 


WANTED: 6” 
Age or condition 
ticulars. Bill Ashd 
troit 23, Mich 
MOUNTED: 5” 
qual $220.00 
$20.00 b 


spoon 


rater 
‘exas, $2.00, 
2846 Oak 


8” REFLECTOR f/10, heavy equatorial 
eyepieces, finder, slow-motior 
tic Information and photos from H 
i : ; 


rsyth St., Barnesville, Ga 


mount, 
drive, excellent op 
Ics $300.00 at 
G. Dumas, 45 
MASTER CLOCK, genuine Synchronome with sec 
onds dial, in mahogany case. Like new conditi 
Photos available $300.00 B Wacek, +4 
Remington Ave., Baltimore 11, Md 
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: gaan tively; also, at 7 p.m. on September 7th. identify every charted star in the large 
STARS FOR AUGUST : , 
For other dates, add or subtract $ hour — but relatively dim constellations of Her- 
The sky as seen from latitudes 30° to — per week. cules, Ophiuchus, and Serpens, which are 
50° north, at 9 p.m. and 8 p.m., lo al time, An exercise for those who like to know well placed for observation near the 
on the 7th and 23rd of August, respec all their star groups thoroughly is to meridian these summer evenings. 
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Objectives 


Each 4-inch and 3-inch Brandon objective ts shipped already mounted in a 


cell, ready to attach to your own tube of aluminum, brass, steel, on plastic. 


NOW ANY AMATEUR CA 


As every exacting telescope user knows, the heart of a 
telescope is its objective lens or primary mirror. It is difficult 
to make the four surfaces of an achromatic two-element lens, 
and few amateurs tackle the task. But the mounting of a 
mirror and the maintenance of a reflecting telescope are often 
costly and time-consuming, while a refractor can be con- 
structed easily and inexpensively with one of our astronomical 
objectives. The finished instrument requires little attention 
over the years and is always worth its original cost. 


Therefore, if you want to get the most telescope for your 
time and money, buy one of our first-quality objectives and 
mount it yourself simply by attaching the cell to a tube of the 
proper diameter and length. The other end of the tube should 
carry a smaller sliding tube which in turn has an eyepiece 
holder. Focusing may be done by sliding one tube in the other, 
by rack and pinion, or by a spiral-focusing mechanism. 


You have no diagonal support problem, no diagonal or 
prism to shake loose, no complicated aligning, no diffraction 
patterns of diagonal and support. Even the five-foot tube as- 
sembly of a 4-inch refractor is light and easy to mount as an 
altazimuth or equatorial instrument (see Amateur Telescope 
Making—Book Two, pages 192-211). It can be put on a tripod 
that is easily portable or on a permanent pier. Refractors are 
noted for the ease with which they can be set up and taken 
down; they pack easily into boxes for shipment and _ travel. 
The refractor lens provides a large field of excellent definition 
suitable for all kinds of eyvepieces and for direct or projection 
photography. Either of our objectives, combined with any of 
our seven eyepieces, gives a wide range of powers: 


MAKE HIS OWN REFRACTOR! 


Size of eyepiece 4-mm. 6-mm. 8-mm. 12-mm. 16-mm. 24-mm 
3-inch £/15 lens: 290x 195x 145x 95x 75x 50x 
4-inch f/15 lens: 390x 260x 195x 130x 95x 65x 


When atmospheric conditions permit, you can take ad 
vantage of the well-known resolving power of the refractor. 
You have the perfect instrument for observing details on the 
planets, such as Mars when nearest to us this summer. EF ach 
Brandon lens is rigidly tested for its resolution of double 
stars before being sold. Brandon objectives enjoy an enviable 
reputation among professional and amateur astronomers for 
their fine performance. Check these features: 


1. Superior optical design utilizing a larger air separation. 
Color corrected on C and F and hand corrected to reduce 
residuals to a minimum. Completely free of coma. 


2. Glass-air surfaces magnesium-fluoride coated, increas 
ing light transmission approximately 10 per cent. 
3. Quality optical glass precision annealed and held to 


one ring test-plate match. 


4. Cell made to precision tolerances and suitably coated 
to prevent stray light reflections. Each cell engraved with 
effective focal length and serial number. 

These objectives are supplied with cells and rigidly tested 
on double stars for resolving power before being sold: 
$ 62.00 
$138.00 


3” Clear Aperture 15.8” Focal Length 


4” Clear Aperture 61.2” Focal Length 


Your order, accompanied by check or money order, will be filled immediately and sent air-mail insured. 


Send self-addressed 6¢ (air mail) stamped envelope for other dimensions. Satisfaction guaranteed, or your money will be refunded 


Brandon instruments 


GUAYNABO, PUERTO RICO 








This 4° UNITRON Does Not Cost $320 


top and think that only $3. jown puts 
f this most wanted é UNITRON 


full purchase price of $128 inciudes eve 
is observer wants and needs to make the m 
bserving——clock drive, fixed pier, astro-camera, photographic 
guide telescope, Super-UNIHEX, large view finder, eyepieces 
and a complete selection of accessories in addition to these 


pictured above 


With this ” UNITRON, you have at 


~ 


complete range of magnifications 
ape a ne 4 ee 
\ x, 214x Ln, 3 x = x 
UNIHEX Rotary Eyepiece Selector, by a flick 
can switch from a spectacular wide-field view 


high-power observation of planetary details 


There are other UNITRON 4” models for as 
complete, and other UNITRON Refractors for as low as 5 
All may be purchased using our Easy Payment Plan. Whichever 
model you choose, you are assured of obtaining the finest 
instrument in its class. After all, it is a UNITRON 


See pages 470 and 471. 


UNITRON Yrstiument Division of UNITED SCIENTIFIC CO. 


204.6 MILK ST., BOSTON 9, MASS. 





